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CUCTEMA HABECHOIO ®ACALA
C BEHTWJIMPYEMbIM BO3YLLIHbIM 3A30POM

COOEPXAHUNE

Cuctema HaBecHoro ¢acapa
C BEHTUIMPYEMbIM BO34YLUHbIM 32a30POM

ALT150
O1. OMNUCAHME CUCTEMDI...ctuititeiieiet e et e e e e e e e et e e e ae e anaes 01.01-01.03
02. Cneuudukauus NpUMeEHSEMbIX U3OENNNA U MaTEPUaNoB................. 02.01 - 02.08
03. Y3/Ibl COMPAKEHMM ..cvetiteet e et e et e e e e e e e e et e e e ae e anaes 03.01 -03.07
04. Y37bl IPUMBIKAHUM «..uiviitieeieet e e e e et e e e e e e e aaes 04.01-04.25
Y37bl MPUMBIKAHUN OOLLIVIE ...viieinieeiiee it eeeteet e et e e e e e et e ee it eaeaeaens 04.02 - 04.07
Y3nbl npuMbikaHuin YacTHble. ALUCOBOND A2 ... 04.08 - 04.13
Y3nbl npuMbIKaHU YacTHbIE. ALPOLIC A2 ... 04.14-04.19
Y3anbl npumMblikaHuii YacTHble. ALCOTEKFR ... 04.20 - 04.22
Y35bl npuMbliKaHuin YacTHble. Reinobond 55FR ... 04.23 -04.25
YctaHoeka kacceT Ha canadke AYPC.150.0716 ....ovvveiieiiii i 04.26
05. CxXeMbl KPEMNEHUS YTEMINTEIIS cevueeee e eeneeeteeaeeneeneeeaaeeaeneeneenennees 05.01-05.03
06. Cxema KpenneHMs MPOTUBOMOXKAPHBIX OTCEUEK ...uvvuvereeeneieteenenaeneenaanannees 06.01
O o = T 0V 2c 1< 07.01-07.05
08. PacyeTHble CXEMbI I CTATUYECKNE PACHETDBI v.uvvvereeneineeeiieneaneenaannns 08.01 -08.48
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150

CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

OMNMUCAHWE CUCTEMBbI

Cuctema HaBecHOro ¢acaga ¢ BEHTUIMPYEMbIM BO34YLLIHbIM 3a30poM ALT150 NO OCHOBHbLIM MPUH-
LmMnuanbHbIM CBONCTBaM SABNSIETCS KJ1ACCUYECKM BapUaHTOM HapPY>XHOW MHOIOCJIOMHOW Orpa)kgatoLuen
KOHCTPYKUMKU C pa3aeneHHbIMU QYHKUUAMU.

O6wmii BnO noakoHCTpyKumn npeacTtaeneH Ha cTp. 01.03. B cucteme ALT150KM ncnonb3yeTca Ha-
npasnsowaa AYPC.150.0101.

KOHCTPYKTMBHOW OCOBEHHOCThLIO KPOHLUTENHOB SABASIETCS HaNM4mne npoduibHOro nasa s ycTaHOBKMU
(Npy HeobxoaAMMOCTI) OOOOPHOr0 KPOHLITENHA. DTO CBA3aHO C NPOO/EMON HEBLICOKOW HECYLLEW Crno-
COOHOCTM A10OENBbHOIr0 KPENeHUss B S4EUCTOM OETOHE, KOTOPbIN MPUMEHSETCH AOCTATOYHO LLMPOKO.
JOOOpPHbIN KPOHLUTENH YCTAaHABNMBAETCS B C/lydae He0O6XOAMMOCTU MOBLILIEHUSA HECYLLEN CMNOCOOHO-
CTM y35a KPEeneHns 3a CYeT YyCTaHOBKN AOMNOSIHUTENBHOIO A0eNbHOro Kpennenus. MNpmn aToM HecyLas
CrMoCOBHOCTb MOBLILLIAETCS Kak 3a CYET yBENNYEHUS KONndecTBa arbenen, Tak 1 3a cHeT bonee cumme-
TPUYHONM nepeaayun Harpysku Ha apodenn. JoOOPHbIM KPOHLLUTENH MOXET YCTaHaBIMBATbLCS Kak 3apaHee
Ha OCHOBHOW KPOHLUTENH, Tak 1 B nNpouecce MoHTaxa. ([locneoHuin BapraHT MOXET NPUMEHSTLCA U Ha
NPOYHbIX OCHOBAHMSX B Cllydae «HeyJa4yHoM» MOCTaHOBKN OCHOBHOIO A00ens-npoBan nian 3Ha4YnTeNbHbIN
9KCLLEHTPUCUTET).

MHdopmaums o pabote napHbix Atobener B a4enctom 6eToHe B katanorax GupmM-npon3soanTenei
NpakTUYeCcKn OTCYTCTBYET U, Kak NPaBuio, Mo aHaormm C KPernexom pacrnopHoro Tmna B 00bl4HbIX 6EeTOo-
Hax orpaHnymBaeTcs Gppason «He pekoMeHayeTcs». Ha cTeHax n3 a4encTbix 6ETOHOB HauyywmnmM obpa-
30M paboTaloT «6e3pacnopHblie» Abenm, MPUMepoM KOTOPbIX MOTYT CNy>XuTb Adenn pupmbl EJOT Trna
SDP. Mpwu ncnblTaHusax napHbix aobenen (6asa — 60MM) B 94eNCTbIX GETOHAX CyyYaeB NOABAEHNS TPELLMH
B 30He Alob6eneit B MOMEHT YCTAHOBKM M MOCJIE BbiPbIBA HE MPOMCX0AUIIO0, @ HECYLLas CNOCOOHOCTb yBENU-
ymBanacb npakTu4ecku B Apa pasa. Hanbonee ynobHbIM Cnocob0oM MoHTaxa atbenen ABnseTcsa «CKBO3-
HOM» MOHTaX, NP1 KOTOPOM AiobenbHasa BTySKa yCTaHABIMBAETCS Yepead OTBEPCTUS B KPOHLUTENHaX. Mpun
9TOM NacTMKoBasi BTy/ka arbens ¢ 6ypTMKOM U30NMPYeT CTallbHOW BUHT OT aJIlOMUHUEBbLIX U3OENNIA.
KoHCTpykTUBHOI 0cOBeHHOCTLIO Hanpasnsowen AYPC.150.0101 asnseTtcsa Hannumne «6ynbobl», NOBbILLA-
oLen 9pPeKTMBHOCTb MCMONb30BaHUSA CeYeHMs No NpoYHocTM (bonee noapodbHo cMm. cTp. 08.17), a Tak-
Xe cnyxawer npodubHbIM BbICTYNOM A1 3aUEMNeHNs C PerynpoBOYHbIM 351IEMEHTOM, YTO obecneyn-
BaeT KOMMNEHCALMIO TEMMEPATYPHbIX M YCaA04HbIX AedOopMaLni 1 NOBbILLAET HAAEXHOCTb COEOMHEHUN.

Ons ynobcTBa MOHTaxa HanpaBAsoLLLEN HA PEryIMPOBOYHOM 3alene, NPUMbIKAIOLLLEM K aHKEPHOMY
KPOHLUTENHY, BO3MOXHa YCTAaHOBKA MOHTaXHO CKOObI 3aLiena, C MOMOLLbIO KOTOPOK MOXHO HaBelLVBaTb
HanpPaBNSoLLYIO C 3aPUKCUPOBAHHBIM PEFYIMPOBOYHbLIM 3aLENOM Ha aHKEPHbI KPOHLUTENH.

KpenneHne KacceT BbIMOMHAETCH C MOMOLLBIO KPENexXHOW canasku, yCTaHaBIMBaeMOM B NPOPUIIbHbIN
na3 Hanpasnswowen. KacceTbl npoywmnHaMmm 0TOOPTOBKM HABELLUMBAKOTCS HA BTYJIKM KPEMNEXHOM canasku.
lMocnegHne GUKCUMPYIOTCS B MPOEKTHOM MOSIOXEHUN C MOMOLLLIO BUHTOB. [OPU30HTasIbHbIE HArpy3ku OT
BeTpa BOCMPUHUMAIOTCSH NPOPUIIbHbIM 3aLernyieHMeM canaskm ¢ HanpasngoLwlen. BepTukanbHble Harpys-
KM OT Beca KacCeT 1 rosiosiefa BOCNPUHMMAOTCS 3ak/ienkamMmm, KpendwymMmy KacCeTbl K NosikamMm Hanpas-
nqawowen. lNpn aTom ogHa U3 OBYX 3ak/enoK yCTaHaBNMBAETCS B FOPU3OHTaJIbHOM OBaJIbHOM OTBEPCTUN
BEPXHEW NOJKM KacCeTbl 419 KOMMEeHcaumm TeMnepaTypHbiX NepemeLeHmin 06anLOBKM B FOPU30OHTab-
HOM HanpaBneHun. B BepTukanbHOM HanpaBfieHUM TemnepaTypHble KOMMeHcaumm obecneymBaloTcs
YCTAHOBKOW HWXHEN canasky KpernjeHns KacCeT B MOJIOKeHUn, 06ecneymBaloLLLeM 3a30p B BEpTMKasb-
HOM HarnpasfEeHUM MeXAY BTY/IKON 1 BEPXHEN rpaHnLIEN Bbipe3a B OTOOPTOBKE KaCCeThl.

KomnnekTylowme CUCTEMbI BbIOMPAIOTCA U3 MEPEYHS U3OENNA, AOMYLIEHHbIX K MPUMEHEHNIO B CU-
CTeMax HaBECHbIX BEHTUIMPYEMbIX GacasoB C BO3AYLUHbIM 3a30pOM cornacHo pekomeHgaumam GLC un
LIHNNCK nm. B. A. KyuepeHko lfocctpos Poccum.

Pa3paboTumk cucTeMbl OCTaBASIET 32 COOON NPaABO BHECEHUS U3MEHEHUIA, CBA3AHHbIX C Y/YULLEHNEM U OafibHEALLNM pas-
BUTMEM cepun. Bce maTepuansl faHHOM Ny6nmnkaumm npuHaanexaT paspaboTymky CUCTEMbI, 3aNpPeLLaeTCs X HECaHKLUMOHNPO-
BaHHOE TUPaXNpPOBaHME.

A
ALUNIN KPATKOE OMVICAHVIE CUCTEMbI.  TEXHWYECKIIN KATAMOr M 01.01
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CWUCTEMA HABECHOTO bACAZIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

OMNMMUCAHWNE CUCTEMBbI

0Bdwuu Bud nodkoHCcmpykuuu € Hanpabnsweu AYPC150.0101

NodopHbIl 3neMeHm

ycmaxabnubaemcs Ha

MOHMaxe npu HeadxoduMocmu
(koda 3auena (3akpennena  3aueny)

dna MoHmaxHoU Habecku Hanpabngowed
HO QHKEPHBIO KPOHWMEDH

3aknenka 5-10
dng Gukcauuu
Hanpabnsowel

b BepmukansHoM
HanpabneHuu

3aknenka 5-14
Pudnexas wadda

NoCNe MOHMaxa
Bo Bpems MoHmMaxa

TepmopaapsibHas npoknadka

AnppmuHuebas watda

ManumepHas Bmynka didens ¢ BupmukoM

CmansHoU BUHM C GHMUKOPPO3UUHBIM NOKPLIMUEM

Hecywul kpoHWmelH

Buxm 8ns dukcauuu coeduHUMeNbHOZ0 31-MA OMHOCUMensHO Hanpabnsiowed Ha Bpema MoHMaxa

CoeduHUMeENbHbIL 3n-M

BrinonHsem ponb 3auena 6na

Hanpabnsiouias

(anaska KpenneHus |
[loBopHbI0 3neMeHm

Kaccem
2 ycmaHabnubaemes Ha
% % MOHMaxe npu HeodxoduMocmu
E 2
o =N
e 8 1‘

Hanpabnsiowel u pezynupobayHoza 3neMeHma

TepmopaapeibHas npoknadka

AnoMuHuebas wadda

MonumepHas Bmynka diodens ¢ Bupmukom

(manbHoU BuHM C GHMUKOPPO3UUHLIM NOKPLIMUEM

3aknenka 5-14

Putneqas wauda

OnopHbIU KpoHWMEUH

Buxm 8ns dukcauuu coeduHum. 3n-ma omHocum. Hanpabasiow. Ha Bpema MoHMaxa

‘ Mocne moHmaxa GonxeH Bbimb ocnadneH unu ydanew!

CoeduHumeNbHbIU 3n-M

BrinonHsem ponb 3auena 8na

Canaska kpenneHus
kaccem

01.02 B TEXHVYECKUIN KATAMOM. KPATKOE OMVCAHUE CUCTEMbI

Hanpabasiowed u pezynupoboyHozo 3neMeHma

Hﬂﬂﬂﬂhﬂﬂ!ﬂu.l[lﬂ umeem BO3MOXHOCMb hEDI’ﬂUK[lﬂbeIX ﬂEﬂEMEUJ.EHU[I OmHOCUMensHo 3auena

ALUNMNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO3YLLIHbIM 3A30POM

OMNMUCAHNE CUCTEMBbI

rEUMEIT]DU‘-IEEKUE Xapakmepucmuku ce4eHud HUHD[]E]I'IHIDU.I,E[:I

rEDMEI’ﬂDU‘-IEEKUE Xapdkmepucmuku ceveHud

Hanpabnawwas AYPC 150.0101 Macwmad 11

Mnowadb cevenus A | 236m” | Apmukyn |AYPC150.0101] Kod | 11800100 |
Teopemuyeckas Macca 1nmM. m | 0637 k2 K

BHewHul nepuvemp 261 M ?

MOMEeHM UHepUUU CeYeHuR Jo | L8L o' .

MOMEHM UHepUUU CeYeHUR Jy ] 318wt

MomeHm conpomubBneHus CeveHus W, | 167 cm’ J
MaomeHm conpomubBneHust CeyeHus Wy | 106 cm°

Paduyc uHepuuu ceyeHus Ix | 143 M N N

Paduyc uHepuuu ceveHus Iy | 116 ™ - 16

B

=

60

17

ALLNIN

BCHINo

KPATKOE OM/CAHWVE CUICTEMbI.  TEXHUYECKWIA KATAIOr I 01.03
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CNCTEMA HABECHOIO ®ACALA
C BEHTUWINPYEMbIM BO34YLLUHbIM 3A30POM

CNELNDPUKALUA NPUMEHSAEMbIX
U30EJINA U MATEPUAJIOB
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

CMNELNDUKALNA MPUMEHAEMBIX NU3OENTNIA 1 MATEPUAJIOB. MPO®UIIN

Konuyecmbo | Macca ynakobku
HauveHoBaHLe OB bu Apmukyn Kod Mokpemue [Mocco,| Qnuwa | B unoxobe
tuu- b no Kamanozy | No kamanozy K2/M | xnwicma, Hemmo, | 5pymma,
M wm | nM K2 K2
[podunb Hanpabnsioweu
11800100 — 0,641 8 48 | 308 | 313
YrubepcansHell
Wcnonb3ayemes npu oBnuyobke AYPC150.0101 6.0
U3 KepaMozpaHUma, naHened KACCEMHO20
muna u nucmobelx Mamepuanch aHod.
118001806 | cepedpo
momoboe
Y20n0K NPAMOY20MbHBIU
25x25x2
AYPC1200102| 10600200 — 0261 60 10 60 571 160
Mcnonb3yemcs kak
BcnoMozamenbHeIU 3nemMeHm

L/
M’N CMNELNDUKALNA MPUMEHAEMbIX N3OENUIA I MATEPUATIOB. TEXHWYECKIM KATANOr H 02.01

BCHINo
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CUCTEMA HABECHOI O ®ACALIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

CNELUNDUKALNGA MPUMEHAEMbBIX USLAENNA N MATEPUAIOB. KOMIMJIEKTYIOLLME USOENNA

Kon-Bo | Macca ynakobku
i Apmukyn Kod Mokpeimue | B
Haurexobaiue 0Buud Bug no kamanozy no kamanozy ynakobke, Hemmo, | Bpymmo
wm K2 K2
11870100 — 260 | 178
KpoHwmeuH 60x95
AYPC 1500701
MpeuMywecmBeHHa Lcnanb3yemcs
b ka4ecmbe onopHozo anod
118701806 | cepedpo
mamoboe
) 11870200 — 0 | 158
KpoHwmeuH 60x135
MpeuMywecmBeHHa ucnonb3yemcs AYPC1500701-01
B kayecmbe onapHozo ]
aHo
118702806 | Ccepedpo
momobae
11870300 — 160 | 178
KpoHwmeuH 60x175
AYPC.150.0701-02
MpeuMywecmbeHHa ucnonb3yemcs
b kayecmbe onopHozo
aHod
118703806 | cepedpo
mamoboe
- 11870400 — 120 | 151
KpoHwmeuH 100x95
Vicnonb3yemcs B kayecmbe Hecywezo npu AYPC 150.0702
WOPHUPHO-PAMHOU CXEMe KpenneHust
aHo.
118704806 | Cepedpo
mamoboe
KporwmelH 100x135 me7oso | — | 80 Bh
Vicnonbayemcs B kayecmbe Hecywezo npu
\WOPHUPHO-PAMHOU CXeMe KpenneHust AYPC 1500702-01
aHod
118705006 | cepedpo
momobae

L/
02.02 B TEXHUNYECKU KATAMOr. CMELN®UKALNA MPUMEHAEMbIX N3OENUIA N MATEPVATOB M’N

eCHINo
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

CNELUNDUKALNGA MPUMEHAEMbBIX USLAENNA N MATEPUAIOB. KOMIMJIEKTYIOLLME USOENNA

Kon-Bo | Macca ynakobku

. Apmukyn Kod Mokpuimue| B
Haumeobarue
Ouud bud no Kamanozy no Kamanozy ynakabke) Hemmo, | Spymma,
wm K2 K2
11870600 — 80 | 1

KpoHwmeuH 100x175

cnons3yemes B kasecmbe Hecywezo npu
WAPHUPHO-PAMHOU CXeMe U KaK 0nopHsIU

AYPC.150.0702-02

aHod.
S 118706806 | cepedpo
- mamoboe
B 11870700 — 120 226
KpoHwmeuH 150x95
Mcnonbayemes b kasecmbe Hecyweza npu
COBMeUWeHHOU CXeMe ConpaxeHus AYPC 1500703
aHod
118707806 | cepedpo
momoboe
11870800 — 120 299
KpoHwmeuH 150x135
cnons3yemes B kasecmbe Hecywezo npu @ 0
CoBMeweHHoU CxeMe CONPAXEHUs 0 AYPL1500703-01
o [D aHod
- . ! 118708806 | cepedpo
@ mamoboe

S 11870900 — | 80 | %6
KpoHwmeuH 150x175

cnons3yemes B kasecmbe Hecywezo npu

CoBMeweHHoU CxeMe CONPAXEHUS 0 AYPC150.0703-02

150

o U 118709806 | cepedpo
mamoboe

@0
)
[!l . aHod
0

L/
M’N CMNELUNDUKALNA MPUMEHAEMbIX N3OENUIA N MATEPUANOB. TEXHWYECKIM KATANOr M 02.03

BCHINo
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CUCTEMA HABECHOI O ®ACALIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

CNELUNDUKALNA MPUMEHAEMbBIX USLAENNA N MATEPUAIOB. KOMIMJIEKTYIOLLME USOENNA

Kon-Bo | Macca ynakobku
i Apmukyn Kod Mokpuimue | B
HaumeHobaHue
0Buud Bud no Kamangzy | No kamanozy ynakabke| Hemmo, | 3pymmo
wm K2 K2
. 5
KpoHWwmeuH g 1871300 — 20 | &7
donoAHUMEeNbHbIU '
i o AYPC 1500707
Vicnons3yemes co Bcemu KpoHWMeUHaMu 0 ool
0na ybenudyerus Hecyweu cnocoBHocmu 18713806 Cepedpo
mamoboe
11871000 — 260 e
3auen 60 AYPC 150070k
aHod
118710806 | Ccepedpo
mamobBoe
I
|||||||||I|L
A e 11871100 - B0 | 122
0
[
3auen 100 ) AYPC 1500705
(a) Zd
e ¢ lel aHod.
118711806 | Cepedpo
mamoboe
11871200 — 130 186
3auen 150 AYPC 1500706
@
aHod.
118712806 | cepedpo
mamobBoe
WaiSa 1871400 — 1200 | 84
AYPC150.0708
Mlcnonb3yemcs 80 ukcauuu 3auena auod
118714806 | cepedpo
mamobBoe
[ouda 11871600 — 1000 | 70
Jicnons3yemes kaxk wauda nod AYPC 1500710
Bmynky diodens aHod.
N 118716806 | Cepedpo
mamobBoe
21
(koda 3auena jﬁ
MEgUﬂbBUEmC‘H gnga gﬁuﬁcmhu AYPC 1500715 11871900 -
Habecku npoguna ‘
\ O] o
!

L/
0204 B TEXHWNYECK/ KATAMOM. CREUUN®UKALNA MPUMEHAEMBIX N3OENUIA 1 MATEPUATIOB M’N

eCHINno
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CUCTEMA HABECHOIO ®ACALA
C BEHTUJIMPYEMbIM BO34YLLIHbIM 3A30POM

CNELUNDUKALNGA MPUMEHAEMbBIX USLAENNA N MATEPUAIOB. KOMMJIEKTYIOLLME USOENNA

Kon-Bo | Macca ynakobku
i Apmukyn Kod Mokpeimue| B
HoumenobBarue
Ouwd bud no Kkamanozy no Kamanozy ynakobke} Hemmo, | Bpymma
wm K2 K2
11871700 — 2,0 | 107
Canaska
Vicnonbayemcs dnq AYPC.150.0711
Kpennexus kaccem Ha Bmynke
aHod.
11871780 | cepedpo
mamobae
11872000 — 260 | 107
Canaska
Vicnonb3yemcs dnq
KpenneHus kaccem de3 Bmynku AYPC1500716
aHoG.
11872080 cepedpo
mamoboe
LA
ME’C% CMNEUN®UNKALMA MPUMEHAEMbIX USOENVIA 1 MATEPUANOB. TEXHVYECKI KATANOr M 02.05
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CUCTEMA HABECHOI O ®ACALIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

CNELNDUKALNA MPUMEHAEMbBIX U3OENNA N MATEPUAIOB. KOMMEKTYIOLLME M3OENUNA N3 MIACTUKA

Kon-Bo | Macca ynakobku
_ Apmukyn Kod Mamepuan i)
HaumexobaHue 0Buwuu bud no Kamanozy no kamanozy ynaxobke| Hemma, | Bpymmo,
wm K2 K2
Mpoknadka /
Mnacmukobeil mepMopaspbiBHLIl 3neMeHm AYPC150.0901 11890100 TIPPLEN K 499 TI0 | 154 15,7
[poknadka 2
[nacmukobBeil mepMopaspbiBHLIL 3nEMEHM @
AYPC150.0902 11890200 TIPPLEN K 499 L60 | 152 | 155
Mpoknadka /
MapokumobLl mepropa3pubHeId 3nerenm AYPC 1500903 11890300 Naporum MOH-65 | 310 | 90 | 91
Mpoknadka
MapoHumaBeil mepMopaspbiBHLIL 3neMeHM
@ AYPC 150.0904 11890400 MapoHum MOH-BS 185 8,1 82

L/
02.06 B TEXHWNYECK/ KATAMOM. CREUUN®UKALNA MPUMEHAEMbIX N3OENUIA 1 MATEPUATIOB Mr’e’c%
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

CMELMDUKALMA MPUMEHAEMbIX U3OENNIA 1 MATEPUANIOB. KPENEXHbLIE M3AENNA

HaumeHobaHue

Odwud bud

HasHa4eHue

SDF-KB-10x80V

SDF-KB-10Ux80V

SOP-KB-10Ux80V

[ng KpenneHus KDUHUJIT]E[:IHDfJ K ﬁEmDHl_.j U NNOMHLIM CMpoUMensHLIM MOMepuanaM

[Inst kpenneHus kpoHwmedHob K emoHaM, NAOMHLIM U NUCMOMENsIM CMPOUMENbHLIM MOMepuanaM

Pupma EJOT

[Ins kpenneHust kpoHwWmMelHob K nopucmomy demoHy (2a3ocunukamHsiM Snokam)

3oknenka BeimaxHas
anMuHuebo-cmansHos 5-10

3oknenka BeimaxHas
anoMuHuebo-cmansHas 5-14

3oknenka BeimaxHas
anoMuHuebo-cmansHos 4-8

3oknenka BeimsaxHas
anoMuHUebo-cmanbHasa -1k

AN

[Ing kpenneHust Hanpabnsiowel K pezynupobosHoMy 3aueny

Teno 3aknenku - angMuHUL Al Mg 35%

[inst kpenneHus pezynupoBoYHOZ0 30UENa K KPOHWMEDHY

CmepxeHb - cmans Hepxabewowaa AlSI 30k

®upma Bralo

[lna kpenneHua knammepob k Hanpabnsowed.

[Ina kpenneHus 0oBOPHOZ0 KpOHWMEUHA

3oknenka BeimaxHas
Hepxabeowaa cmans 5-10

3aknenka BeimsxHos
Hepxabewouas cmank 5-14

3aknenka BeimsxHos
Hepxabewas cmans 4-8

[Ins kpenneHust HanpaBnsiowed K pezynupoboyHoMy 3aueny b cnyyasx, 020BopeHHsIX NPOEKMOM,

0 MOKXe COZNacHoO 3KCNepmHOMY 30K/NI4HeHUID ans Kpennexua 3n-mob ﬂﬂDmUthD)K[lﬂHle omce4vek

AN

Teno 3aknenku - cmans Hepxabeiowas AlSI 304
CmepxeHb - cmanb Hepxabeiwas AlS| 304

[lns kpenneHus pezynupoboyHoz0 30uena K KpoHwmedHy & cayqasx, 02oBopeHHsX NPoeKMaM,

0 MOKXe C02N0CHO 3KCNePMHOMY 30K04eHUD dns KpenneHua 3n-mob ﬂDDI’ﬂUhDﬂD)K[]]]HbIX omce4ex

dupma Bralo

[Ins kpenneHus knamMmepod k Hanpabagiwel B cryqosx, 020B0peHHsIX NPOEKMOM, O Makxe

C02N0CHO 3KCNEPMHOMY 30KNIN4EHUD 319 KpenneHus 3n-mob npomubonaxapHsix omceyek

BuHmbl caMoHape3awulue
U3 ouuHkobaxHou cmanu
unu Hepxabewulel cmanu

P

113 cnucka MamepuaneB, donywenHsix PLC
['occmpos Poccuu k npumeHeHuln B cucmemax
HabecHbix dacadob ¢ BermunupuemMsiM 3030poM

Tun u 8nuHa camope3sa onpedensiomcd NPoeKMHOU GoKyMeHmauueu

[iodens mapensHamsid

ALLNIN

BCHINo

113 cnucka Mamepuanct, donywenHsix PLC
["occmpos Poccuu k npumeHeHulo B cucmemax
HabecHbIx dacadob ¢ BermunupuemMbiM 3030poM

[Ins KpenneHus ymennumens K CMeHe.
Tun u 8nuHa Giodens onpedensiomca npoekmHoU JokyMeHmauued

CMNELUNDUKALNA MPUMEHSAEMbIX N3OENUIA N MATEPUANOB. TEXHWYECKIM KATANOr M 02.07
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CUCTEMA HABECHOI O ®ACALIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

CNEUNDUKALNA NPUMEHAEMbIX USLAESINA U MATEPUAJIOB. KPEMEXHBIE N3AE/NA

HaumeHobaHue 08wuu Bud HasHa4eHue dupma-npousbadumens
Ymenaumens Sg;p%rgi%?l;?nggﬂ 113 cnucka Mamepuanob, donywenHsix PLC Moccmpos Poccuu K npuMeHeHun

3QWUMbl KPOHWMeUHoH

B cucmemax HabecHsix pacadod C BeHmunupyeMbiM 3030poM

['udpo-bempo3auwumHas
NOPONPOHULAEMAS NNEHKO

Q

Nlng 3awumel
ymennumens om
ybnaxHeHus

TYVEK Housewrap
TYVEK SOFT (Du Pont Engineering Product SA)

KoMno3umHbIU Mamepuan

[lns HapyxHou odnuuobku
(hacada
Nlns oBnuuobku omkocob
(acada

Alucobond A2 nc
Alcan Singen GmbH (Tepmanus)

KoMno3umHbIU Mamepuan

[Ing HapyxHou odnuuobku
(acada
s odnuuobku omkocob
(®acada

Alpolic/A2
MITSUBISHI CHEMICAL FUNCTIONAL PRODUCTS, Inc. (AnaHus)

KoMno3umHbIU Mamepuan

[Ins HapyxHou 0dnuuobku
(®acada

ALCOTEK FR
000 "A/KOTEK" (Poccus, 2. Kanyea)

KoMNO3umHbIL Mamepuarn

0208 W TEXHUYECKNIA KATAIOM. CREUUN®UKALNA NMPUMEHAEMbIX USOENNA 1 MATEPVATIOB

[Ins HapyxHou 0dnuuobku
(®acada

REYNOBOND 55 FR
Alcoa Architectural Products (®panuus)

ALLANIN

BeCHINno
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CNCTEMA HABECHOIO ®ACALA
C BEHTUWINPYEMbIM BO34YLLUHbIM 3A30POM

Y3J1bl COMPAXEHUA






150

CUCTEMA HABECHOIO ®ACALA

C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3/1bl CONPAXEHWI

Y3en Hecyuwlut cobMeweHHsIl N0 KOHCOALHO-POMHOL CXeMe ConpsixeHus Ha kpoHwmelHe -150 (HCKP-150 u HCKP-1500)

Hanpabnawnwas bepxHas T

3aknenka 5-1k

KpoHwmeuH-150

AYPC150.0101 TepMonpoknadka
BepmukaneHoe nodBuxHoe n Wadda
KpenneHue N\ AYPC 1500708
p I AYPC 1500708 3
I 4»‘
. | J) L [
[l I [ [
e 19 | NN
2 | | L — | aitH
[l 1 Al [
1 ’] H Ve Bl \. [
i I 0 HEH e - foQﬂJ
I L
MOHMAXHbIU 3030D . L
min 10 .. max 30 L
A [
s i
g o P R e
3auen 150 ‘f D
- [
1t ML -
1l i - [
2 & | | o
Ly — | _ ] —L
_ | N
2 i | g o H
~ [l ! I
1 gn | ! |
T 1] @\ I I\
LA b [l H |
~ 1l N |
Il AN

Hanpabndiowas HUXHAS

AYPC150.0101
HenodBuxHoe KpenneHue

Hanpabnswuwas bepxHas
AYPC 1500101

Hanpabnawas HuxHAs
AYPC150.0101

{

3aknenka 5-14

s

1" Bunm Mix8 3aknenka 5-14
o @ UCMOHOBOYHAI Waida
3oknenka 5-10 AYPC 1500708
1-1 3

Kpoxwmedn-150

'J\F’

NiodensHoe kpenneHue
BepxHee

|

Ocb MOHMAXHO20 CMbIKO

Tepmonpoknadka

NiodenbHoe kpennexue

3auen 150

)

lauda AYPC150.0708

3aknenka 5-14

3oknenka 5-10
by

2-2

Wauda AYPC150.0710

KpoHwmedH-150

BepxHee

Tepmonpoknadka

[liodensHoe KpenneHue

3auen 150

)

lauda AYPC150.0708

1 Paspessl -1u 2-2 dawsl 8ng y3na HCKP-150
2. Pa3pe3 3-3 0na y3na HCKP-150 u HCKP-1501 cm. Ha n. 3.06
3. PacyemHyio Cxemy HeCYWez0 y3na N KGHCOMbHO POMHOU CXeMe COnpAXeHus CM. Ha n. 8.41

ALUNMIN

Wadda AYPC150.0710

HUXHee

Tepmonpoknadka

V3rbl CONPAXEHUN. TEXHVYECKUIA KATAINOI

B 03.01




150

CWUCTEMA HABECHOTO bACAZIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

Y3/1bl CONPAXEHNN

Y3en Hecywul pasdensHsil NO WOPHUPHO-POMHOU CXeMe conpsixeHust Ha kpoHwmeliHe-100 (HPLWP-100 u HPLP-1004)

T
T §
[l I
L I é
I E
I ==
1 = ,J\/,,
o MOHMOXHLIU 3030D &
T 3 ‘
N 3aknenka 5-14 — ™
[l
U lauda Kporwmedn-100
AYPC 1500708
S
INNRRRRERERNEANI
q 1 | ] N\
N [
ST &0 |
i It
(N [
i | [
| i ol '
— e S N v
m I i al
Bunm MLx8 / m ! [
ucmaHoBo4HbID it } L
il J L V| NioBensHoe kpennexue
. e — 1§ — - -
n 1l D © Tepmonpoknadka
Ik )
— —
3
3auen 100 Wauda AYPC150.0708
3aknenka 5-10 3aknenka 5-1k
HanpaBnsiowas AYPC 150.0101 TV
1-1

Kporwmedn-100 J\f

3oknenka 5-1k

Hanpabngwowas AYPC150.0101 3aknenka 5-10
PN
> ~
j] rvei )

1]

N

3auen 100 Watda AYPC150.0708 a] \

[Wauda AYPC 1500710
\\ o [lioBensHoe KpenneHue

Tepmonpoknadka

1 Paspe3 1-18ax 8na y3na HPWP-100
2 Paspe3 3-3 dnq ysna HPWP-100 u HPWP-1000 cm. Ha n. 0306
3. PacyemHyio Cxemy HECywezo yana no WapHUpHO-paMHOU Cxeme conpaxeHus cM. Ha n. 08.32, 08.36

g
03.02 M TEXHVHECKWM KATAMON. Y3Mlbl COMPSXEHU ALUNMIN

eCHINo
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3/1bl CONPAXEHWI

Y3en Hecywul pa3dentHell NO WAPHUPHO-PAMHOU CXEME CONPAXEHUS YCUNeHHsIl Ha KpoHwmeuHe-100
(HPLIPY-100 u HPWPy-1000)

g
g
TT §
1l T
i i ]
[l %
1l = _/ _
= MOHMAXHbIU 3030p g
3
H 3aknenka 5-14
1 laifa AYPC 1500708  Kpowmedx-100
| e i <
E S I
é EL o (N . o } I
S I EA ! M I ;
2 B e N
= I L _ | = i
I o [ m |
N > (I
gl S |
i K [ e 1
s o = B — L =
| 1 : : i : t“.l_‘ X
Bunm M4x8 / H 1 : : | .
ycmaHoBouHbIl 1 fc il l v
@ I il - B Cl 7 NiodensHoe kpenneHue
1‘ o S e [ B N AN
o ! ik W Y TepMonpoknadka
N 1| b 1 |
T — —
/ b \ =
3aknenka 5-10 1 3aknenku 5-10
1 3auen 100 [dononHumensHo)
1l
i e
Y Wadda AYPC150.0708
= 3aknenka 5-14 4
Hanpabngwowas AYPC150.0101 /V :
.
1-1
KpoHwmeur-100 —\
3aknenka 5-Tk
Hanpabnsowas AYPC150.0101 3aknenka 5-10
PN
iy ~
::I —ts) |’
T
ol
N
3auen 100 Wadda AYPC150.0708 a \
Wadda AYPC150.0710
\\ 72 _~\_llndensHoe kpennexue
Tepmonpoknadka

1. Pa3pe3 1-1 daH na y3na HPWPy-100
2. Paspes 3-3 dns y3na HPWPY-100 u HPWPY-1001 cm. Ha n. 03.06
3. PacyemHyio Cxemy HeCYWe2z0 y3na No WapHUPHO-paMHOU Cxeme conpaxeHus cM. Ha n. 08.32, 836

7
ALUNMIN Y3/l COMPSDKEHUA.  TEXHVHECKU KATANOr B 03.03

BCHINo
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CWUCTEMA HABECHOTO bACAZIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

Y3/1bl CONPAXEHNIA

Y3en Hecywul pa3densHsil N0 WAPHUPHO-POMHOU CXeMe ConpsxeHus Ha kpoHwmelHe-60 (HPWP-60 u HPWP-60L)

Mpu He3HQHUMENbHbIX BEPMUKAALHLIX HOZPY3KOX U MAOM OMHOCE OM CMeHbl
Bo3mMoxHo ucnonb3obaHue kpoHwmeuHa-60 b kayecmbe Hecyuwezo

3
3aknenka 5-10 3auen 60 3uknenka 5-1k ]
[llauda AYPC 1500708 KpoHwmelH-60

RN
|———

60

i iy 07
I || \<—\_lleBensHoe kpennenue
[l
[l
Pl lWadda AYPC 1500708 _Tepronpoknadka
Hanpabagiouias AYPC 1500101 Burm Méx8 3aknenka 5-14 A
YCMaHOBOYHLIU ‘
1-1
HanpaBnsiowas AYPC 1500101 3aknenka 5-14 KpoHwmeuH-60
3aknenka 5-10
H By \>
j )

3auen 60 Wauda AYPC150.0708

Wadda AYPC150.0710

>\ [lodenshoe kpennerue

Tepmonpoknadka

1 Paspe3 1-18aH 8n4 y3na HPWP-60
2. Paape3 3-3 dnq y3na HPWP-60 u HPWP-601 cm. Ha n. 03.06
3. PacyemHyio cxemMy HECYWwezo y3na No WapHUPHO-PaMHoU Cxeme conpaxeHus oM. Ha n. 08.32, 08 36.

[/
03.04 M TEXHVHECKUM KATAMON. V3Mlbl COMPSXEHM ALUNMIN

eCHINo
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3/1bl CONPAXEHWI

Yanel conpsixeHul onopHele (Bempobeie) Ha kpoHwmeHax -60 u -100 (B-60 u B-601, B-100 u B-1000)

Yanel B-60 u B-60[

3auen 60 3aknenka 5-14 i—‘
lauda AYPC 1500708 KpoHwmeuH-60 J\/,

N

i B i
iy

JEEN
|

|———

60
——
|
R R ——

I — O N
L __ LN it [lioBensHoe kpenneHue
[l
[l
8 laiia AYPC 1500708 Lol _Tepronpoknadka
Hanpabnsiowast AYPC150.0101 BUAM UCMOHOBOHAE Sunenka 5-1 |
MLx8 (cm. n. 3)
Yanel B-100 u B-1000
.
3aknenka 5-1k -
WaiBa AYPC 1500708  Kponwmed-100
T ,J/\ —
1l \/7
[l
1¢ ii : : NHH\\&HH\ : : \
[l
1 1 | ! L1 —1 A \7 | o %
! i e |
bl i 11
! ) ] D
" N I [ ¢
N [
g i ! 1o N Al 1
N i I [ ||
N i \ [
N i | [
m N 1 [
N [
Buim Mx8 Al it _ L 7 [loBensHoe kpennexue
- O O O [l
ycmaHobosHeid (cm. n. 3) " ST -{e)1- 10—
O i J ! Tepmonpoknadka
m !
[ B
1 =
il —»‘
o 3
Hanpabnawowas AYPC150.0101 "

laiBa AYPC 1500708

J\F’
1-1 3aknenka 5-14
1

i ,_|EpMONPOKNAcka
Hanpabnsiowas AYPC1500101 3oknena 5-1k Kponwmei-60 (-100) Tepronpok/odka

[loBensHoe KpenneHue

B

/ T gl

3auen 60 (100) \  WadSa AYPC 1500708

Wauda AYPC150.0710

1. Paspes 1-1daH 8na y3nob B-60 u B-100 Jv]
2. Paspes 3-3 dnq y3nob B-60 u B-601, B-100 u B-100 cm. wa n. 03.06

3. Burm BpevenHo gukcupuem 3auen b onpedeneHHoM MOHMAXHOM NOAOXeHUU Ha Hanpabnsiowed 8na ydodcmba Mowmaxa. Mocne kpenneHus
30uena K kpoHwmeUHy Budm ods3amenbHo ocnadums unu ydanums 305 ucnonb3oBaHus Ha CAedyiowux KpoHwmedHax. BpemeHHoe
No3uUUoHUpPoBaHue 3auenoh makxe MOXHO BLINOAHAML CNEeuUaNbHBIMU ChEMHBIMU MHOZOpa30BbIMU (uKCamopamMu

7
ALUNMIN V3/bl COMPSDKEHUIA.  TEXHVHECKU KATANOr B 03.05

BLHIMNO
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CVCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

Y3/1bl CONPAXEHNN

3-3 [Ina y3nob HCKP-150 3-3 Nna y3nob HCKP-1500 HWE%E%&E%&J}%E&D
G | (L ]
‘ y I Villak [
ﬂ A ) 1B O HLHHEO D [ 1
SYONPA Y AP
= y \
g Lii{ /jﬁ,ffiifi \__ 777777)
i = g =]
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S I —— 25 g L. s | ES g
( B HEe |8 25 g )
b 58 3 b | | 2| 8T D
SV } = SV } 2 UV
Y\ 4l N—

Mpu ycmarobke 3auena cneba
3-3 s y3nab HPLIP-100, B-~100 3-3 Nlnq yanob HPLLP-1001, B-1000 [In% yanob HPWP-1000/], B-1000/]

< >
heol [

|

|

=
i
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U )

Ao Nl BB I b EoE
f 39 21 30 30
i

# /% =2 } ﬁg % = = -,/V TEHE % % SHEE /V e %

U
KPOHWMEUH

00N0AHUMENBHbIU

{-—en KpoHWMeUH

-L donNDAHUMENLHLIU

)

E»ﬂ

[-“

[poknadka AYPC150 0902/
[

I 'Y Y

Beippibaouue ycunua Ha eduHudHoM CldensHoM kpenneHuu B 3oHe deucmbus ycunusg Y

Ng™125Y/2 Ng-Y/2

npuen=10m Np -12°Y
npuen=25mM Np - 15°Y

03.06 W TEXHWYECKW KATAMOr. Y3§bl COMPSIXXEHWIA ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3/1bl CONPAXEHWI

TaBnuua napavempob conpsixequl dng Hanpabnsiowed 150 0107

170 [lns kpoHwmedHa (..)x95

210 [ns kpoHwmelHa (..Jx135

260 [ina kpoHwmedHa (.)x175
<—{ MakcuMansHeIl  OMHOC 0dAULOBKU }—»

Tunopa3svep kpoHwmedHa A 10

lMnockocme
ymennumens

1

Ny

C_J
I
I

N

AN
=

MakcuMansHeIU BeHmuupyeMsil 303o0p BepxHsas 2paHULA MOKCUManbHOU f
npu BepxHed zpaHuue ymennumens MOAWUHG Ymenaumens i
90 80 [Ina kpoHwmedHa (.)x95
120 [ng kpoHwmedxa [.)x135
160 [ina kpoHwmedHa (..)x175
MakcumansHsil BeHmunupyembil 3a30p
= NPU HUXHeU ZpaHuue ymennumens =
15
50
Pezynupobka Ha )
KpOHWMEGHe 03H0Z0 120 [ina kpoHwmedHa (.)x95
munopasmepa =
160 | [ng kpoHwmedxa [.)x135
200 | [ns kpoHwmedHa (..)x175
\
<—{ MuHUMansHEIL omHac 08nuLoBKu }—»
Tunopasmep ADUHLumEL]Hu A oV, V]
| Mnockocms
ymennumend /

N

"l
N
x{L

;

=
1

%\

Mapka KpoHwmelHa | Pasmep kpoHwmeUHa A
() x 95 95
I Hi
() x 135 135 i _
() x 175 175 65 55 [Ina kpoHwmedHa (.)x95
95 [ns kpoHwmelHa (..Jx135
135 [ina kpoHwmedHa (.)x175

7
ALUNMIN Y3/l COMPSDKEHUIA.  TEXHVHECKU KATANOr B 03.07

BLHIMNO
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CUCTEMA HABECHOIO ®ACALA
C BEHTUWINPYEMbIM BO34YLLUHbIM 3A30POM

Y3J1bl MPUMbIKAHUN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl MPUMbIKAHUI

®pazmeHm pacada

Y3en 6

I I ||/ I I

Y3en 3\\

/

Y3en A\\

/

Y3en 1

Y3en 5

/ 1/

Ysen 2 Y3en 8 Y3en 7

Y3en 9

ALUNIN V3Mbl MPUMbIKAHUIA, TEXHYECKW KATAMOr M 04.01
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CUCTEMA HABECHOTO bACAZIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

Y3J1bl TPUMbIKAHNI OBLLUVE

A Cana3ka
AYPC.150.0711

Ysen 1

KOCCeMHOZO0 muna

Ysen 1

yCmaHoBOHHLIL

. HeoB03HA4eHHbIE 3NEMEHMbI CM. HO Y310X CONPAXEHUS
2. Bapuasm ucnonb3obaHus canaskuAYPC 1500716 cm. nucm 0k 26.

o IN
) SIS 5
N P | &
Y N
% —= S : R
— N
B 4 § N ¢ :‘>
h ‘s 8
" B a .
TepMopaapsib .
J
N
T KpoHwmeuH
. Hanpabnsiowaga
[iodens mapensyameld AYPC 50,0101

Ymenaumens

=100

10-20 ,

Y3en 1 YcmaHobka KOMNO3UMHBLIX NOHENEeU KAcCemHozo muna. [ Opu3oHMAnbHLIL pa3pes

Bud A

04.02 B TEXHUNYECKM KATAMOr. V3Jibl MPUMbIKAHUA

ALUNMIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3J1bl TPUMbIKAHUI OBLUVE

Y3en 2. YemaHobka KOMNO3UMHLIX NOHENEU KOCCEeMHO20 mund. BepmukanbHbLIU paspes

MepdopupobanHas
npomuBonoxapHas _ A, A, i : \/\ -
A4

omceyka (oM. npum. n 1) m
I S 4
MaHens Il a <
kaccemHoza muna g 4
Il a :
I .
3030p onpedensemcs I v g
pasmepoM kaccemel  fHo - _____ @ a & A
U MeMNepamypad MoHMaxa KO . 7 . a :
' CM. NpuM. n. 2 . <.
0| 4. L 4 ) 4
< o
. <
4 v
. 4
A
a -
Canaska < T
- - . <
. <
a
.4,
8 a° ; 4
N : A4
<’ ]
3a30p onpedensemcs <
apxumekmypau, a makxe < C .
pa3MepoM Kaccemsl h s -9
dnuHol Hanpabnsioweu . 4
- <
u memnepamypold Q[ | '
MOHMOxXa ] - -
= 4 : v :
[ o .4 :
AI N II IR a4
O+ 1t N < 4 o
CoeduHumens Ll Ll o .
yznobod i I IO TR e
S e v | TSN,
N Ll el A B
()I L F : |: A B .
| Ll A 4
— B ’ A_ 4
< <. %
. < -
. A ) -4 . . 2
A -
9
_{_ = AAAAAA 9
u - 4
- . .
<4 . :
. <
Navens 4 ar 4_4
KOCCemHozo muna L oq I\ :

1 TpeBobaHua k npomubonoxapHol omceyke cM. B 3KkCnepmHOM 3akNRYeHuUU nadopamopuu npomuBonoxapHbIx uccnedobaHul
LHMACK um B.A. Kysepewko (0. 2.7).
2. KB-KpoHWmMeUH omCceyku U3 KOpPO3UGHHO-CMOUKOU unu ouuHKoBaHHoU cmanu t= 1.2 MM kpenumcs k Hanpabagiowel 3aknenkol
u3 Hepxabeiwwed cmanu unu BUHMOM CaMOHAPe3aWUM U3 Hepxabeowed cmanu
3 Mexdy anomuHuebou Hanpabsiowed U KPOHWMEUHoM OMCeYku  ycmaHoBumbs 3neKmpou3onsuucHHY npoknadky (moHkonucmobol nonubuHunxnopud)
L. HeoBo3Ha4eHHble 3neMeHMsl CM. HO Y3NaX CONPAXEHUA.

L/
_A%"N V35bl MIPUMBIKAHUA. TEXHVHECKUA KATANOr M 04.03

BCHINo
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CVCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO3YLLIHBIM 3A30POM

Y3J1bl TPUMbIKAHNI OBLLUVE

Y3en 6. Y3en npumMbiKOHUSA (acada K napanemy

[aHenb
KOCCEeMHOZ0 muna

KpenexHoil 3neMeHm
(U3 KOpPO3UCHHO-CMoUKod cmanu) Jnevenm napanema

(ouuHkobarHaA Cmank unu
anMuHueBLIn aucm)
YmenneHue napanema JonoAHUMEHbE
KpenexHbiU 3neMeHm
KpoHwmeUH >>i >>i>>§ i >>i i
OHKEPHbIL 4% : N )
coe 4 - 'Aq ) a '6}
e . .. 4 .
< a - B : . .
. ) . - .. A < a e - Lo . \
I :: >< .- . . N = <>=- a »
1 - . .
S T R - =
Al L il g : oo 4 <
N [ RO EI AR DI
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111 AT S S
L IR < B
i A i - . . v a
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. .. a
| :I >< ) A'- < <—>e 4.
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. 4 .
4 <_. a . .A P q-_. —
. . 4 44
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.<14 4 a ‘7-4 q .
A fl_ . a ‘4
. q ; . . w4
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a <4 . a ﬂ . q <>
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. < la ’ .. 4 a
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Ymennumens

Heod03HO4eHHbIE 3NEMEHMbI CM. HO 310X CONPAXEHUS

0404 M TEXHWYECKWIN KATAMOr. V3Mbl MPUMbIKAHUIA ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3J1bl TPUMbIKAHUI OBLUVE

Y3en 7. Y3en npumblkaHug Gpacada K HAPYXHOMY Yzny 30aHUS. ['0pu3cHManbHbIU paspe3

MuH 100MM

Ymenaumens

MuH 100Mm

Tepmopa3psib

=

KpoHwmeUH

. Hanpabnsiowas
[liedens mapensyameld

CoeduHumens
yznobou
Canaska

Burm
yCmaHoBoYHsIN

MNaHens
KOCCemHozo muna

Heod03HO4EHHbIE 3NEMEHMBI CM. HO Y3710X CONPAXEHUSA

L/
M’N V3nbl MIPUMBIKAHUA. TEXHNHECKUA KATAMOr M 04.05

BCHINo



150

CUCTEMA HABECHOTO bACAZIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

Y3J1bl TPUMbIKAHNI OBLLUVE

Ysen 8. Ysen npumbikaHust pacda k BHympenHemy yzny 30aHus. [opu3oHmansHuIL paspes (nobepHymo)

(anaska  Tepmopaspsib
Hanpabnsiowas (‘g 4 4.
4
vy
- < . ‘a,
== T .
. ’ A_q a '4 4
) < ’ . .<1_ .
KpoHwmeuH i : -
) o7t 4 9
| i, ‘e . P < B
] !k ’ - -4
Canaska | Ymennumens ‘_h_, a -
g \\ <
faa . 4a v,
CoeduHumens g '
yznobad ) - 9
I _' N & a
- 4 . < - an '
Nlodens mapens4amsil . <
A g a 4
i - - .
Al ; _ -
i : M - ¢ .4'- 4 . P
: G :
&g PRR
. < - 4a ' .-
. I 94 - E _
- - A - B a .
R S| R e S =
. <. 1 _4— . a AA o <
R _ v a “ .
v . . 9 ¥ a i a
Y a4 a - : e T
: < a - - . -9, <
. ) < 4 ) .<14_- < ._A . )
7. o <. . R 4 . <4 4
a - P L B A S .
;1. . .9 4 4 a4 N a %
4 . - . A :
. . < 4. v o o 4 v .. 4
_ } v 4 _
> e a 4 . ° ) Aﬂv . ™ v
HeoB03HO4YeHHLIe 3NeMeHmsLl CM. Ha y3nax conpaxeHua
04.06 M TEXHVHECKU KATAMOr. Y3bl MPUMBIKAHWIA ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3J1bl TPUMbIKAHUI OBLUVE

Y3en 9. Ysen npumMblkaHUS (acada K uokono 30aHUs

KpoHwmedH Tepmopaspsib
ONOpHbIU
[iodens-aHkep
Ymennumens
q -.
- 4
1 4]
|
I
A N
1
[
|
(]
! I
N
| II .
(] . a
p 11 < .
Ll . 9
A . <
4 A a
R A < ._
F4 & ; e
. . 4 . a
° PR
4 :
4 9 4
a <
- : 4 4
< -
) <
S
4 a0 A i, F
< 4 o T
7\/ 4,
AnoMuHUEBbIL CmaneHoU KpoHWMEUH NeppopupobanHas
amnub CM. NPpUM. N.2 npomuBonoxapHas

omceyka (cM. npuM. n.1)

1 TpeBobaHua k npomubBanoxapHol omceyke cM. B 3kCnepmHOM 3akNe4eHuU nadopamapuu npomuBonaxapHsix uccnedobarul
LHMMCK um. BA. Kyseperko (n. 2.7).
2. KO-KkpoHWMeUH 0MmCeyKU U3 Koppo3uoHHO-CMOUKOU unu ouuHkoBarHou cmanu = 1.2 MM kpenumcs K HanpaBnsiowed 3aknenkod
u3 Hepxabeiowiel cmanu unu BuHMOM CaMoHape3awwuM U3 Hepxabeiowied cmanu.
3. Mexdy anomuHuebol Honpabasiowed U KPOHWMeUHoM OMCeyku  UcmaHoBumbs 3neKMpou3onauUoHHY npoknadky (moHkonucmobol noaubuHunxnopud)
L. HeoBo3Ha4eHHble 3neMEHMbI CM. HA Y3naX CONPAXEHUA.

ALUNIN V3Mbl MPUMbIKAHUA. TEXHYECKW KATAMOr M 04.07
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CUCTEMA HABECHOTO bACAZIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

Y3/1bl MTPUMbIKAHMI YACTHBIE. ALUCOBOND A2

Y3en 3. Ysen npumbiKaHUA dacada K 0KoHHOMY npoemy BepxHuU.
BepxHuu omkoc u3 komnosuma ALUCOBOND A2

KpoHWMEUH onopHbIl

Qindens mapenyamsil  Ymenumens

MaHenb Hanpabnsiowasn
KOCCEMHOZ0 muna

ALUCOBOND A2
Il /\’
Il
________ Il
ERIN
(I )
o [iodens aHKEepHbIU
______ ot S —
o[
! TTE d-a )
1 o 2 ] -
H ,”u \VAN LI G S = 1
| III [
|y Il <Y BN
Hindd [ 1 T
Ml | TRF i i
===yllit| | 'f1] ] § .
o —g ik -G 1 N
n d = 1 [
II|| | T | Ll N a4 b N
. [
Il a IS . a .
r— T o 4 N ©
. . i 'S B . N
8 o KA g e %t =
(= . £
£ M. npuM. n.1 oM Tpun 12 . B § g
: === ==4 . e o
. @ E
a 4 b a e D
s RN b4
5 —
e =
g Z
E 8
£
= 5 Ymennexue omkaca
[t E
KpenexHaa nnacmuna 40x40x05 r 0
(ouuHkobaHHas cmans) R
Camope3 5,5x45 j 5
Camopes 55x19
Omceyka npomubonoxapHas f= 0.8 MM Bnok oKGHHbIU
U3 KOppO3UOHHO-CMOUKOU CMmanu
(Hepxabelowas cmank, OUUHKOBAHHAS CManb

UNU 00bI4HAS CMANL C NOAUMEPHBIM NOKPHMUEM)
MurepanobamHas nauma naomHocme He Meree 80 kz/M’

AnoMuHUEBLID NpadUNb

(manbHOU KPOHWMEUH moAwuHou 1. 2 MM
{ouuHkoBKka unu nonuMepHoe nokpeimue)

Omkoc u3 ALUCOBOND A2

1 KC - kpoHwmedH coeduHumensHbIU U3 KOPPO3USHHO-CMOUKOU Unu ouuHkoBasHou cmanu =1 . 2 MM Kpenumcs K Hanpabnsiowed 3aknenkod
u3 Hepxabeiowed cmanu unu BuHMOM COMOHAPe3aWUM U3 Hepxabelowel cmanu.
Mexdy anoMuHuebolU Hanpabasioued U KPoHWMEeUHOM OMCeYKU YcmaHoBums 31ekmpau3onsuUcHHY npoknadky (moHkonucmobol nonubuHunxnopud)
2. TK - npoMexymoyHbIl KPoHWMeUH u3 cmanu t=2 . 3 MM C 30WUMHbIM NoKpsimueM (uuHkoBoe unu nonuMepHoe) ycmaxabnubaemcs npu waze
Hanpabnsowux donee yem 0,6 M dng BonoAHUMENLHOZ0 KpenneHus NpomuBonoXapHoU OmceyKu.
HeoB03Ha4eHHbIe 3NEMEHMEI CM. HA Y3N0X CONPSXEHUS.

0408 M TEXHWYECKW KATAMOr. V3Mbl MPUMbIKAHWIA ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3/1bl IPUMbIKAHMI YACTHBIE. ALUCOBOND A2

Y3en 3. Y3en npuMbikaHug ¢acada K 0KOHHOMY npoemy BepxHuu.
BepxHuU 0MKOC OKHO U3 0UUHKOBOHHOU cmanu

KpoHwmeuH Bempobou

[loBens mapenb4amsll  Ymenaumens

[aHens Hanpabnaowas
KOCCemHozo0 muna

ALUCOBOND A2
UL «/
i
Il
Il
Il
Il [iodens aHKEepHbIU
Il -
T T TT
L o W I\
I \VAN LI p Ll
" [
I Il 73 Hh
[l [ 1 T
| TR R i
el | H o .
i
] —@HHAE :‘:::@—: i R B
e ! | Ll L s a >,
I I” - . b a
i ry - [N
I e &
4 . N [Te]
i : ' I &
ISy N . [N ;
& A s| E
- .. " . - s
Camope3 5,5x19 L sk B =4
8 s Y T c
N . Rt
Lo S e
S .
(=)
[=]
Q8
c
= c
E £ 5 E YmenneHue omkaca
[t

Kponwmeln coeduxumensHsid (KC)
cM. npum. 1

KpoHwmeuH omkaca (KO) (cm. npum. 2)
U3 KOppO3UOHHO-CMOUKOU Cmanu

(Hepxabeiowas cmanb, oUUHKOBAHHAs cmans
UNU 08bIYHAR CMANb C NOAUMEPHBIM NOKPLIMUEM)

E—j BNoK OKOHHBIU

Muxepanobamuas nauma

(mansHOU KPOHWMEUH monuwuHou 1. 2 MM
{ouuHkabka unu nonumMepHoe nakpeimue)

AngMuHUEBLIL Npodunb

Omkoc u3 ouuHkobanHol cmanu t= 0,8 MM

1 KC - kpoHwmedH coeduHUMenbHbIO U3 KOPPO3UOHHO-CMOUKOU UAu ouuHKoBaHHoU cmanu t=1 .. 2 MM kpenumca K Hanpabasiowel 3aKknenkou

u3 Hepxabewowed cmanu unu BuHmoM CamoHapesawpuwluM U3 Hepxabewowed cmanu

Mexdy anoMuHuebol Hanpabasiouel U KPoHWMedHOM OMCeYKU ycmaHoBums 31ekmpou30AsUUCHHU npoknadky (moHkoaucmobol nonubuHunxnopud).
2. Mpu waze Hanpabnsiouux donee 800 MM ycmanabnubaemcs donoAHUMENbHBIU KPOHWMEUH omkoca BHe HanpabAsouluX.

Heod03Ha4eHHbIE 3NeMEHMbI CM. HO Y3NaX CONPSXEHUS.

ALUNIN V3Mbl MPUMbIKAHUA. TEXHYECKW KATAMOr M 04.09



150

CVUCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

Y3/1bl MTPUMbIKAHMI YACTHBIE. ALUCOBOND A2

Y3en & Y3en NpuMbIKOHUA GOCAOT K OKOHHOMY NPOEMY HUXHUU.
Omnub u3 komno3um+ozo Mamepuana ALUCOBOND A2

bnok oKoHHBIU

3aknenka BeimsxHas (BuHm camoHapesdmuul)
B 3aBucumocmu om muna okHa

U3 KOpPO3UOHHO-CMOUKOU Cmanu
(Hepxabewowas cmanb, ouuHkobaHHas cmank

UNU 0BLIMHAS CMANb C NOAUMEPHLIM
NOKPbLIMuEm)

KO (cm npum 1)

[lononHuMme NbHBIU
KPOHWMEUH omCeuku

|

|

| .

| 3KPaH HUXHEU omCeyKu
|

|

|

|

p—

. ) S ) N
- s
DL a . o, .
Omnub . : N :
IN oA N
u3 ALUCOBOND A2 R s c
N L E
® T a -
I Ymennumenb N
Il — o
A — e
I A &
| . — i
Il . s S
I R <
I . - g
il - : b0
i . .
IS a
) S -
X [ a N
:|||| T L) NN [
i -GEP 1) a
:I|:: ™ ™ i 'I 3 o p———
! ]l 1) 4 :
| ! T TP -
th [ i+ HHSATTIAT 2
L i <o o I
Maxens I Ik o ) 2 :
kaccemHoza muna I | "N L S o
. L 4
Il a_ b
Il L e
Il T ke
/\/ \/‘ |- S %
- .. . c

KpoHWmeUH Hecyulut | Tepvopaspsib

(b 30bucumocmu om omHaca
-60 unu -100 ) [odens-aHkep

1 KO - kpoHwmeuH omauba U3 KOPPO3UCHHO-CMOUKOU uAu ouuHKoBaHHoU cmanu =1 . 2 MM kpenumcsa K Hanpabasioulel 3aknenkou u3 Hepxabewuled
cmanu unu BuHMoM CaMoHape3anwuM U3 Hepxabelouleu cmanu
Mexdy anoMuHuebol Hanpabasioued U KpoHWMedHoM omCeYKu ycmaHobums 31eKMpou30AsUUOHHUI npoknadky (moHkonucmobol nonubuHunxnopud).
Heod03HaYeHHble 3neMEHMbI CM. HA Y310X CONPAXEHUSA.

0410 M TEXHVYECK KATAMON. Y3bl MPUMbIKAHAN ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3/1bl IPUMbIKAHMI YACTHBIE. ALUCOBOND A2

Y3en & Y3en npuMbIKOHUA GOCAOD K OKOHHOMY NPOEMY HUXHUU.
Omnub u3 ouuHkobaxHou cmanu

bnoK oKoHHBIU

3aknenka BeimsxHas (budm camoHapesdowul)
B 3abucumocmu om muna okHa

Omnub u3 ouurkobarHou cmanu t=0,55 MM

KO (cm. npum. 1)
KpowwmetH omauba N | _—=——7 ;
,,,,,, Ld g
NS i
4 . b 4
- : b
. a L
) . N .
S R
.. IS _'
Py [S C
b T —
Ymennumen A : b o
IN 5. 8
[ 4 : N
“ :
o
[ o
4 13 ) . c
— g
a SRS i
S
IS 4
| T a N
N i Boos
aHenb -G-8 a B
11l GRS ! I: . . - =
KOCCemHoz0 muna 1 i 4 .
Y I
i BRE T DT o
Il </ 1 B . N
e e : |: Ab . :
& [ A N
N
4 3
S o
- - N
N . ?
N 3

KpoHWmeUH Hecyutul | Tepmopaspsib

(b 3aBucumocmu om omHoca
-60 unu -100 ) Nodens-aHkep

1 KO - kpoHwmeUH omnuba u3 KOpPO3UCHHO-CMOUKOU unu ouuHkoBaxHoU cmanu =1 . 2 MM Kpenumcsa K Hanpabnsioulel 3aknenkou u3 Hepxabemouled
cmanu unu BuHMoM caMoHape3aouuM U3 Hepxabemoulel cmanu.
Mexdy anoMuHuebol Hanpabasiouled U KpoHWMedHoM OmCeYku YcmaHobums 31eKMpou30AsuUoHHYID npoknadky (moHkonucmabol nonubuHunxnopud).
Heod03Ha4eHHbIe 3NEMEHMbI CM. HA Y3N0X CONPAXEHUS.

ALUNIN V3Mbl MPUMbIKAHUA, TEXHYECK KATAMOr M 04.11
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CUCTEMA HABECHOTO bACAZIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

Y3/1bl MTPUMbIKAHMI YACTHBIE. ALUCOBOND A2

Y3en 5 Y3en npuMbikaHusg ¢acada K 0KoHHoMY npoemy Bokobou.
Omnub u3 komno3umHozo Mamepuana ALUCOBOND A2

min 100
NloBent aHKepHbId min 80 YmenneHue omkoca )
/— BAOK OKOHHBIU
[4) 4
< .14 1 4

i 9 - < . AR ’ _ h A%
<44 " : A . ) g
. Ad.q_ a. q: . - - 2 N
) : a B 4 a4 ) - AnoMuHUEBLIU npodunb
P 2 R ’ 4
. N w4 <, -
CmansHOU KpoHWMeEUH
KpenneHus omkoca
Ymennumens
g MUHepanobamHbIU
[liodens mapens4ameld Ymenaumens Omce4ka npomuBonoxapHas
CManb ouuHkoBaxHas F=0,8 MM
K3 : Omkoc u3
Hanpabnsiowas Ci. npuM . 1 : ALUCOBOND A2
Buxm ; N :
yCmaHoBo4HBI 1 \\ :
N CoeduHumeNb
Cana3ka
80 KpenexHod nnacmuna  40x40x05
{ouuHkobarHas cmans)
min 100

1 K3 - kpenexHsill 3nemeHm u3 cmanu =2 . 3 MM C 30WumHbIM nokpeimueM (uuHkoBoe unu nonuMepHoe) ycmanaBaubaemcs € wazoM He
donee 4yem 0,6 M 8na dononHUMENbHOZ0 KpenneHus npomuBonoxapHou omcedku K Hanpabasiouwieu
Mexdy anoMuHuebol Hanpabasiowed U KpoHWMedHoM omCeYKu YcmaHobums 31eKMpou3oAsUUOHHU npoknadky (moHkonucmobol nonubuHunxnopud).
Heod03HaYeHHble 3neMEHMbI CM. HA Y310X CONPAXEHUSR.

0412 M TEXHWYECKWIN KATAMOr. V3Mbl MPUMbIKAHUIA ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3/1bl IPUMbIKAHMI YACTHBIE. ALUCOBOND A2

Y3en 5. Y3en npuMbikaHug acada K 0KoHHoMY npoeMy Bokobou.
Omkoc u3 ouuHkobarHou cmanu.

min 100
[lioBens aHKepHbID YmenneHue omkoca )
Bnok oKGHHBIO
-\ [A) 4. 4 Z _. ] A
-9 < ) 4 -
: . &, a9,
- > - - a
- . . 4 - . < X
’ n A @ o 4 . =
. . . .4 _‘14 . . 4..;14 5 A A
. . agq. - T
. o0 a 47 . TR i
) - ) LA AnoMuHUEBLIU Npodunb
FL a4 : 1
3 CmanbHou kpenex waz 600 MM
cM. npum. n. 1
CmansHOU KpoHWMEUH
KpenneHus omkaca
Koppo3uoHHo-cmoukas cmans =2 MM
| C wazaM He Bonee 600 MM
_ B _
[liodens mapeneHamsiu Ymennumens . OmKOC U3 0UUHKaBaHHOO cmanu
Ymennumens 108 MM
KpoHwmeuH
KpoHwmeuH f=2 MM
Hanpabnsiowas U3 KOpPpO3UOHHO-CMOUKOU Cmanu
C wazom He donee 600 MM
BuHm
yCMaHOBOYHBIU i
i
Canaska
08nuucbka pacada
KOCCemHoz20 muna 8 .
ALUCOBOND A2 E min 30,

1 B ka4ecmbe kpenexHbix u3denud ucnonbayemcs cmanbHou Busm dns demona EJOT BS 6,3x45, ecnu cmeHsl u3 8emoHa U Kupnuya.
[Ing cmeH U3 f4eucmozo BemoHa NPUMEHAIBMCS aHANo2u4HbLe BuHmel BauHod 120 MM

(MoxHo ucnonb3obams CManbHOU Kpenex C GHON02UYHBIMU XOpAKMepucmuKaMu, donyweHHsil K npuMeHeHus b BeHmaacadax )
Mexdy anoMuHuebol Hanpabnsiouled U KpoHWMeUHoM omceyku YcmaHobums 31eKmpou30AsuUcHHY npoknadky (moHkonucmobol nonubuHunxnopud).

HeoB03Ha4YeHHbIE 3NEMEHMbLI CM. HO y3nax conpaxeHud.

ALUNMIN

V3nbl MIPUMBIKAHUA. TEXHVHECKUA KATANOr M 04.13



150

CVUCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

Y3/1bl IPUMbIKAHUIM YACTHbIE. ALPOLIC A2

Y3en 3. Y3en npuMbikaHug (pacada K 0KOHHOMY npoeMy BepxHuU.
BepxHuu omkoc u3 komnosuma ALPOLIC A2

KpoHWMEUH 0NopHbIU

Nlodenb mapeneyamsll  Ymenaumens

MaHenb
KaccemHoz2o muna Hunpuhﬂﬂmu_l[]ﬂ
ALPOLIC A2
TV
Il
Il
Il
Il
[ _
HIKl [ioBens aHKepHsId
i
T 1 TT
of[ ] oy o -3\ !
M. NpuM. N & Ml YT A 00
1|y Il Y BN
ik [N ' T
sl | TR i i
il [T ! @l
1l al ik M- ] [N} N
I \’I - 4 .I N .
(i | ] S .A__ . L
1l S
4 . . °
K[ - e &
S Kl /T npum. . 1 .k - Abb Q
< ANCM. IpuM. n. 3 I MK : N SR 4. T " £
= CM. NpUM. N. 2 < g E
¢ - R o4 2
2 = — = e | O e
] . B . q oL <
.- a E
. 4 N . S
N . Lo IS o
= A
= T C D "
3 i
s 3 :
= ééé
£ - [
E - % F YmenneHue omkaca
KpenexHaa nnacmuna 40x40x0,5 C 2/ C0
{ouuHkobarHHas cmans)
(Camopes 5,5x45 o
(amopes 5,5x19
Omceyka npomubonoxapHas =08 MM S—

U3 KOPPO3UOHHO-CMOUKOU Cmanu
(Hepxabewwas cmanb, ouuHkobaHHas cmans
UNU 08bYHARA CMANb C NONUMEPHBIM NOKPLIMUEM)

MurepanobamHas nauma

(manbHoU KPOHWMEeUH monwuHoU 1. 2 MM ATIOMUHUERSI NDOGUS
{ouuHKoBKa unu NoAUMEepH NOKpLHIMUE] pog

Omkoc u3 ALPOLIC A2

1 KC - kpoHwmeUH coeduHUMENbHbIU U3 KOPPO3UOHHO-CMOUKOU Unu 0UUHKoBaHHoU cmanu =1 .. 2 MM Kpenumcs K HanpabAsiowel 3aknenkou
u3 Hepxabeiweu cmanu unu BuHmaoM CamoHOpe3awum U3 Hepxabelowed cmanu.
Mexdy anoMuHuebol Hanpabasiowed U KpoHWMelHoM omceyku ycmaHobums 31eKmpou3onsuuoRHY© npoknadky (moqkoaucmobol nonubuHunxnopud).

2 MK - npoMexymo4HLIl KpoHWMeUH u3 cmanu F=2 . 3 MM C 30WumHeIM NoKpuimueM (uuHkoBoe unu nonuMepHoe) ycmaqabnubaemcs npu waze
Hanpabnsiowux donee yem 0,6 M dng BononHUMENLHOZO KpenneHus npomubBonoxapHoU omceYku.

3. K[l - QuCMOHUUOHHBIU KpOHWMEUH u3 ouuHkobarHou cmanu = 0,8 MM € wazom 600 MM,

L. Topubl omzudob kaccem 3abanbuebams unu 30kpsimb Npagunem, cM. B 3kcnepmHoM 3aknigHeHUU nadopamopuu npomuBonoxapHbix uccnedobarud
LHMACK um. B.A. Kyseperko (n. 2.12).

HeoBo3Ha4eHHbIe 3neMeHMbI CM. Ha U3nax conpaxeHuq.

0414 M TEXHWYECKWIN KATAMOr. V3Mbl MPUMbIKAHUIA ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3J1bl MPUMbIKAHUN YACTHBIE. ALPOLIC A2

Y3en 3. Ysen npumbikaHUA (acada K 0KOHHOMY npoemy BepxHUU.
BepxHuU omKOC OKHO U3 OUuHKoBaHHOU cmanu

KpoHWMeUH 0NOpHbIU

findenb mapenbyamsll  Ymenaumens

MaHens Hanpabnsiowas
KOCCemHOz0 muna
ALPOLIC A2
o L «/
i
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I [loBens aHKepHSIT
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ETE R - S
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o
< o
g 2 ac
g E ﬁ YmenneHue omkoca
o8] <&

KporwmelH coedurumenshsil (KC)
CM. npuM. N. 1

Kporwmedn omkoca (KO) (cm. npum. n. 2)

U3 KOppO3UGHHO-CMOUKOU Cmanu
(Hepxabeiowas cmank, oUUHKOBAHHAS CMank
UNU 0BbIYHSA CMANb C NOAUMEPHBIM NOKPLIMUEM)

BnoK OKOHHbIU

MurepanobamHas nauma

(manbHOU KPOHWMEeUH moAwuHoU 1. 2 MM
{ouuHKaBKa UAU NOAUMEPHOE NOKPLIMUE)

AnoMuHUEBLIU NpodUNb

Omkoc u3 ouuHkobaxHou cmanu =0,8 MM

1 KC - kpoHwmelH coeduHUMeNbHbIU U3 KOPPO3UOHHO-CMOUKOU unu ouuHkobaHHou cmanu f=1 . 2 MM kpenumca K Hanpabasiowel 3aknenkou
u3 Hepxabeiowelu cmanu unu BuHMoM CamoHape3awwuM U3 Hepxabeouled cmanu.
Mexdy anoMuHuebol Hanpabasioued U KPoHWMedHoOM OMCeYKU ycmaHoBums 31eKMpou3oAsUUCHHU npokadky (moHkonucmobol nonubuHunxnopud).
2. Mpu waze HanpabBnsiouux donee 800 MM ycmanabnubaemcs donoAHUMENbHBIU KPOHWMEUH omkoca BHe HanpabAsouluX.
L Topubl omzudob kaccem 3abanbuebams unu 30kpeimb Npoguned, cM. B 3kcnepmHoM 3aknigHeHUU nadopamopuu npomuBonoxapHbix uccnedobaHud
LIHAUCK um BA Kyuepenko (n. 2.12).
HeoBo3HaueHHble 3neMEHMbI CM. HO Y31aX CONPAXEHUS.

ALUNIN V3Mbl MPUMbIKAHUA, TEXHYECKW KATAMOr M 04.15
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CVUCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

Y3/1bl IPUMbIKAHUIM YACTHbIE. ALPOLIC A2

Y3en & Y3en NpuMbIKOHUA GOCAOT K OKOHHOMY NPOEMY HUXHUU.
Omnub u3 komno3umHozo mamepuana ALPOLIC A2

bnok oKoHHBIU

3aknenka BeimsixHas (Busm camonape3auiud)
B 3abucumocmu om muna okHa

I
I
I )
| 3KPaH HUXHEd omceuku

| U3 KOPPO3UOHHO-CMEUKOU CManu
I

I

I

(Hepxabemwas cmank, oUUHKoBAHHAsS cmans
UNU OBbI4HASH CMANL C NOAUMEPHBIM
NoKpsImuen)

KO (cm npum n 1)

[lononHuMme NbHEIL
KPOHWMEUH omCeuku

p—

) ) S ) b'_ A
. .
S
Omnub u3 . : IN _'4 : °
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ALPOLIC A2 L T s =
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Maxens I ik o Ul 2N .
KOCCEMHO20 muna I Al S L ST A Y
- R SR
ALPOLIC A2 I e s . 4
I T e L
1l i R N
/\’ \/\ |- S %
D .. . -

KpoHWmeUH Hecyulut | Tepvopaspsib

(6 3abucumocmu om omHoca
-60 unu -100 ) [odens-aHkep

1 KO - kpoHwmeUH omauba U3 KOpPO3UCHHO-CMOUKOU unu ouuHkoBaHHoU cmanu t=1 . 2 MM kpenumcsa K Hanpabasioulel 3aknenkou u3 Hepxaberwuled
cmanu unu BuHmoM caMoHape3sapwumM U3 Hepxabelowed cmanu
Mexdy anoMuHuebol Hanpabasiowed U KpoHWMelHoM omceyku YcmaHobume 31eKmpou3onsuuoRHY© npoknadky (moqkoaucmobol nonubuHunxnopud).
HeoB03HAYeHHbIE 3NEMEHMbI CM. HO Y310X CONPAXEHUS.

0416 M TEXHWYECKW KATAMOr. V3Mbl MPUMbIKAHUIA ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3J1bl MPUMbIKAHUN YACTHBIE. ALPOLIC A2

Y3en & Y3en npuMbKOHUA GACAOD K OKOHHOMY NPOEMY HUXHUU.
Omnub u3 ouunkobaHHou cmanu

bnoK oKoHHbIU

3aknenka BeimsxHas (buHm camoHape3auyud)
B 3abucumocmu om muna okHa

Omnub u3 ouuHkobarHou cmanu t = 0,55 MM

KO (cm npum. n. 1)
lononHumenbhet N | =TT
KpoHWMeUH omcesku N, 00 _———T
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KOCCeMHO20 muna iy il i a -
[]
ALPOLIC A2 [1 - ! : o IMOODEOOIO Ty, 8-
1 S B a
My _ ek = S . 2 R .
] 4 = 1 . . .
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I S e
A TN R
b .. . -

KPoHWMEUH GHKEepHBIU | Tepmopaspsib

(b 3aBucumocmu om omHoca
-60 unu -100 ) Nodens-aHkep

1 KO - kpoHwmeUH omnuba u3 KOpPO3UCHHO-CMOUKOU unu ouuHkoBaxHoU cmanu =1 . 2 MM Kpenumca K Hanpabnsioulel 3aknenkou u3 Hepxabewouled
Cmanu unu BuHMaM caMoHape3apwuM U3 Hepxabelowed cmanu.
Mexdy anoMuHuebol Hanpabasiowed U KpoHWMeUHoM omcedku ycmaHobume 31eKmMpou3onsuUoHHYI npoknadky (moHkoaucmobol nonuburunxnopud).
HeoB03Ha4eHHLIe 3NeMEHMEI CM. HA Y3NAX CONPAXEHUS.

ALUNIN V3Mbl MPUMbIKAHUA. TEXHYECKW KATAMOr M 04.17
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CUCTEMA HABECHOTO bACAZIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

Y3/1bl IPUMbIKAHUIM YACTHbIE. ALPOLIC A2

Y3en 5. Ysen npumbikaHua dacada K okoHHoMY npoemy Bokobou.
Omnub u3 komno3umHozo mamepuana ALPOLIC A2

min 100
NloBens aHKepHBIO min 80 YmenneHue omkaca )
/— BAoK OKOHHbIO
[A) 4
< .14 1 A

44 9.

. . a __ﬂ
@ . I L L
. - < - . . N n n R
. . ) . .
. ] . b . .
B
- K
: K

a < : AnigMurueBbIl npoguns

4 - .
< . 2
B g g4
: L

THp-

(mansHOU KpoHWMeEUH
KPenneHus omkoca

Ymennumens
MUHepanobamHbIU

Nlndens mapensHameld Ymenaumens [[ Omceyka npomuBonoxapHas
: cmanb ouuHkobanHaa t= 0,8 MM

K3 Omkoc u3
HanpaBnsiouas CM. npum n. 1 ALPOLIC A2

Bunm g
ycmaHoBouHsId 1

@)
N
hN: CoeduHumens

Canaska CM. NpUM. N

80 KpenexHas nnacmuna 40x40x0,5
{ouuHkobarHas cmans)

min 100

1 K3 - kpenexHbil 3neMeHm u3 cmanu t=2 . 3 MM C 30WUMHLIM NoKpeimueM (UuHkoBoe unu nonuMepHoe) ycmaxabaubaemcs C wdeoM He
donee 4vem 0,6 M 0ng dononHUMENbHOZO KpenneHust npomuBonoxapHou omcedku K Hanpabasioweu.
Mexdy anoMuHuebol Hanpabasioued U KpoHWMedHoM omceyku ycmaHobums 31eKmpou30AsuUoHHUI npoknadky (moHkonucmobol nonubuHunxnopud).
2. Topubl omzudob kaccem 3abanbuebams unu 30KpeimMb NpoguUAeM, CM. B 3KCNepmMHOM 3aKAiHeHUU Nadopamopuu npomuBonoxapHsx uccnedobaud
LIHUACK um. BA. Kudepenka (n. 2.12)
HeoB03Ha4eHHbIe 3NEMEHMbI CM. HO Y31aX CONpAXeHUs

0418 M TEXHWYECKW KATAMOr. V3Mbl MPUMbIKAHWIA ALUNIN



150

CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3J1bl MPUMbIKAHUN YACTHBIE. ALPOLIC A2

Y3en 5. Ysen npumbikaHuA acada K oKoHHoMY npoemy Bokobou.
Omkoc u3 ouuHkobaxHoU cmanu

min 100
NloBens aHKepHBIO YmenneHue omkoca )
/ Bnok oKoHHBIL
A 3 T
< v - a4 3 oA
; < 4 -
4 .9 4 g . . :
S R a
4 -4 .. o .4 a
L 14 7 S e \ \ Y
: <« a T Co- 4 L
. - A < R 1 ) .
<. . . . a4 AN
: o < g S5/
.4 . 44e. ' ) T
- : - 4 4 9. a4 PR .
- . _ LA T AnoMUHUEBLIU NpodUNb
a . X e .
o U ed g e .
. CmansHou kpenex € wazom 600 MM
CM. npum. n. 1
(manbHOU KpoHWMeUH
KpenneHus omkaca
Koppo3uaHHo-cmoukas cmans =2 MM
I8 C wazoM He donee 600 MM
B} v
[lodens mapens4ameiu Ymennumens ! OmKac u3 ouuHkoBaHHoU cmany
Ymennumens -
t=0,8 MM
KpoHwmeUH
KpoHwmelH t= 2 MM
Hanpabnsiowas U3 KOPPO3UGHHO-CMEUKOU cmanu
C wazam He Bonee 600 MM
Buxm
yCmaHoBOHHLIC i
%
Canaska
0Bnuuobka dacada CM. Npum n. 2
KaCCemHoza muna I’
ALPOLIC A2 £ min 30,

1 B kauecmbe kpenexHbix u3denul ucnonb3yemcs cmansHol BuHm dna emona EJOT BS 6,3 x 45, ecnu cmeHsl u3 8emoHa u Kupnuya
[lna cmeH u3 A4eucmomzo BemoHa NPUMEHSAIKMCA GHAN0ZU4Hble BuHMbI 8AuHOU 120 MM.

(MoxHo ucnonb3obams CManbHOU Kpenex C HOAO2UYHBIMU XOPAKMepUCMUKAMU, donyuwieHHsIU K npuMeHeHuin b besmaacadax)

2. Topubl omzudob kaccem 3abanbuebams unu 30kpsimb NpoguaeM, cM. B 3KCnepmHOM 3aKniHeHUU Nadopamopuu npomuBonoxapHbx uccnedobaHud
LHUACK um. BA. Kudepenka (n. 2.12)

HeoB03Ha4eHHbIe 3NEMEHMbI CM. HO Y31aX CONpAXeHUs

ALUNMIN

V3nbl MIPUMBIKAHUA. TEXHHECKUA KATANOr M 04.19
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CVUCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

Y3/1bl MTPUMbIKAHUI YACTHBIE. ALCOTEK FR

Y3en 3. Y3en npumbikaHusg pacada K 0KOHHOMY npoeMy BepxHu

KpoHwmeuH Bempobou

[indens mapenbyamsll  Ymenaumens

MaHens Hanpabnsiowas
KOCCEMHO20 muna
ALCOTEK FR
T\
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KpoHwmeUH coeduHumensHsil (KC)
cM. npum. n. 1

Kporwmedn omkoca (KO) (cm. npum. n. 2)
U3 KOpPpO3UOHHO-CMOUKOU Cmanu

(HED)KUE]EIUU.[DFI CManb, OUUHKOBAHHas cmanb
unu oBbl4HAS CManb C NONUMEPHLIM ﬂDKDbII’ﬂUEM)

bnok oKoHHBIU

MurepanobamHas nauma

(ManbHOU KPOHWMEeUH monwuH. 1. 2 MM
{ouuHKaBKa UNU NOAUMEPHOE NOKPLIMUE)

AnioMuHUEBLIU npodunb

Omkoc u3 ouuHkobaxHou cmanu =055 MM

1 KC - kpoHwmeUH coeduHUMENbHLIL U3 KOPPO3UOHHO-CMOUKOU Unu 0uuHKoBaHHoU cmanu =1 .. 2 MM Kpenumcs K HanpabBAsiowed 3aknenkod

u3 Hepxabelowed cmanu unu BuHmom CaMoHape3sawnwuM u3 Hepxabeiowed cmanu.

Mexdy anoMuHuebol Hanpabasiouled U KpoHWMeUdHoM omCceyku ycmaHobums 31eKmpou3oAsuuoHHY npoknadky (moHkonucmobol nonubuHunxnopud)
2. Mpu waze Hanpabnsouux Bonee 800 MM ycmaxabnaubaemcs GononHUMENbHLIU KPOHWMEUH omkoca BHe Hanpabasiouux

3. OBecneyqums NACMHOE NPUMbIKaHUE OMBOpMOBKU OMKOCA K KOMNO3UMHOU NOHeNu, CM. B 3KCNepmHOM 3aKAitYeHuU Nadopamaopuu NpomuBonoXapHsIx
uccnedobarud LHAUCK um. B.A. Kysepenko (n. 2.11).
HeoB03Ha4eHHbIE 3NEMEHMbI CM. HO Y3naX CONPAXeHUS.

0420 M TEXHVYECK KATAMON. Y3bl MPUMbIKAHAN ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3/1bl TPUMbIKAHUI YACTHBIE. ALCOTEK FR

Y3en & Y3en npuMbKOHUA GACAOD K OKOHHOMY NPOEMY HUXHUU

bnoK OKOHHBIU

3aknenka BeimsxHas (budm camoHapesdowul)
B 3aBbucumocmu om muna okHa

KO (cm npum. n. 1)

|
|
|
: Omnub u3 ouurkobarHou cmanu t=0,55 MM
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KpoHWmeUH Hecyutul | Tepmopaspsib

(b 3aBucumocmu om omHoca
-60 unu -100) Nodens-aHkep

1 KO - kpoHwmeUH omauba U3 KOpPO3UCHHO-CMOUKOU unu ouuHkoBaxHoU cmanu =1 . 2 MM Kpenumca K Hanpabnsioulel 3aknenkou u3 Hepxabemouled
cmanu unu BuHMOM caMoHape3aouuM U3 Hepxabemoulel cmanu.
Mexdy anoMuHuebol Hanpabasiouled U KpoHWMedHoM OmCeYKu YcmaHobums 371eKMpou30AsuUoHHYID npoknadky (moHkonucmabol nonubuHunxnopud).
HeoB03Ha4eHHbIe 3NEMEHMbI CM. HA Y3N0X CONPAXEHUS.

ALUNIN V3Mbl MPUMbIKAHUIA, TEXHYECKW KATAMOr M 04.21
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CUCTEMA HABECHOTO bACAZIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

Y3/1bl MTPUMbIKAHUI YACTHBIE. ALCOTEK FR

Y3en 5. Y3en npuMblikaHus dacada K 0koHHoMY npoemy Bokobou

min 100
NlioBens aHKepHsId YmenneHue omkoca )
/ Bnok oKoHHBIL
N <\ “
4 4 2 . . ::|
N kK
4
: a v
. _ - A
+* D a a
3 i R =
. . n n T
4 .
<1. 4 44 9.
4 ' AnoMuHueBLIi NpodUAL
4-4 - 2 B
) B JL g4 -
(mansHou kpenex € wazoM 600 MM
CM. NpuM. N. 1
(manbHOU KpOHWMeUH
KpenneHus omkaca
Koppo3ugHHo-cmoUkas cmans =2 MM
C wazom He donee 600 MM
[lndens mapensamsid Ymenaumens OmKkoc U3 ouuHkobarHod cmanu
Ymennumens 1208 MM
KpoHwmeuH
Buxm camonapesanowul 3,9x19 KpoHwmelH f= 2 MM
Hanpabnsiowas {us Hepxabeiowed cmanu) U3 KOPPO3UGHHO-CMOUKOU cmanu
C wazom He Bonee 600 MM
Bunm
ycmaHoBouHLId 2
K
1 8
Canaska
g
MNaHenb
[1-08pasHbil HaWeNbHUK KOCCemHoz0 muna
ALCOTEK FR
CM. NpumM. n. 2 40

1 B ka4ecmbe kpenexHbix usdenul ucnonb3yemcs cmansHolu BuHm dna emona EJOT BS 6,3 x 45, ecau cmeHsl U3 8emoHa U Kupnuya
[lna cmeH u3 A4eucmomzo BemoHa NPUMEHSAIKMCA GHAN0ZU4Hble BuHMb 8AuHOU 120 MM.
(MoxHo ucnonb3obams CMAnbHOU Kpenex C HAA0ZUYHBIMU XAPOKMEpUCMUKAMU, B0NYUWEeHHLII K npuMeHeHuls B Bermdacadax)
2. HowensHuk u3 Hepxabeowed cmanu unu cmanu C GHMUKOPPO3UCHHLIM NOKPeIMUEM, MoAWUHOU He meqee 0.5 MM, cM. B 3KCnepmHOM 3aKniHeHuU
nadopamopuu npomubonoxapHbix uccnedobarut UIHAUCK um. B A. Kyyeperko (n. 2.11).
HeoB03Ha4eHHbIE 3NEMEHMbI CM. HO Y3NaX CONpAXeHUS.

0422 M TEXHWYECKWIN KATAMOr. V3Mbl MPUMbIKAHUIA ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3J1bl IPUMbIKAHUI YACTHBIE. REINOBOND 55FR

Y3en 3. Y3en npumblkaHusa pacada K 0KOHHoMY npoemy BepxHuu

KpoHwmeuH Bempobou

[indens mapensyambll — Ymenaumens

MaHens Hanpabnsiowas
KOCCeMHO20 muna

Reinobond 55FR
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KpoHwmedH coedurumensHbit (KC)
CM. npum. n. 1

Kponwmedn omkoca (KO) (cm. npum. n. 2)

U3 KOPpO3UGHHO-CMOUKOU cmanu
(Hepxabeiowas cmans, ouuHKobaHHAA CMank
UNU 0BbI9HOSA CMAAb C NOAUMEPHLIM NOKPLIMUEM)

BnoK OKOHHBIU

MuHepanobamuas nauma

(manbHOU KpOHWMEUH moAuuHou 1 . 2 MM
(ouUHKOBKA UAU NONUMEPHOE NOKPLIMUE)

AnioMuHUEBLIU NpodUNb

Omkoc u3 ouuHkobanHou cmanu t=0,55 MM

1 KC - kpoHwmedH coeduHumensHsIU U3 KOPPO3USHHO-CMOUKOU Unu ouuHkoBanHou cmanu =1 .. 2 MM Kpenumcs K HanpaBnsiowed 3aknenkod
u3 Hepxabeiowel cmanu unu BuHMoM CaMoHape3awuM U3 Hepxabeiowel cmanu.
Mexdy anoMuHuebol Hanpabnsiouled U KpoHWMeUHoM omceyku YcmaHobums 31eKmpou3oAsuUcHHY npoknadky (moHkonucmobol nonubuHunxnopud).
2 Tpu waze Hanpabnswowux donee 800 MM ycmaxabaubaemcs dononHUMENbHbIU KPOHWMeUH omkoca BHe HanpabAsowux.
3. 0Becnequmsb NnomHoe NpUMbikaHue omdopmoBKu OMKOCA K KOMNO3UMHOU NaHenu, cM. B 3kCnepmHoM 30KNi04eHuU N0dopamopuu NPomuBoNoXapHbIX
uccnedobarud LUHAUCK um. B.A. Kysepenko (n. 2.11).
HeoB03HAYeHHbIE 3NEMEHMbI CM. HO Y3N0X CONPAXEHUS.

ALUNIN V3Mbl MPUMbIKAHUA. TEXHYECKW KATAMOr M 04.23
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CVUCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

Y3/1bl MTPUMbIKAHMI YACTHBIE. REINOBOND 55FR

Y3en & Y3en NpuUMbIKOHUA GOCAOD K OKOHHOMY NPOEMY HUXHUU

BnoK oKoHHBIU

‘I/\_/\

3aknenka BemsaxHas (Busm caMoHapesawowud)
B 3oBbucumocmu om muna okHa

Omnub u3 ouuHkobanHou cmanu t=0,55 MM

KO (cm npum n 1)
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KpoHWMEUH QHKepHbIU | Tepvopaspeib

(b 3abucumocmu om omHoca
-60 unu -100) [iodenb-aHKep

1 KO - kpoHwmeUH omauba U3 KOPPO3UCHHO-CMOUKOU unu ouuHkoBaHHoU cmanu f=1 . 2 MM kpenumcsa K Hanpabasioulel 3aknenkol u3 Hepxabewuleld
cmanu unu BuHMoM CaMoHape3anwuM U3 Hepxabelouleu cmanu
Mexdy anoMuHuebol Hanpabasiowed U KpoHWmelHoM omceyku ycmaHobume 31eKmpou3onsuUoHHY© npoknadky (moqkoaucmobol nonubuHunxnopud).
Heod03HaYeHHble 3neMEHMbI CM. HA Y310X CONPAXEHUSR.

0424 M TEXHWYECKW KATAMOr. V3Mbl MPUMbIKAHUIA ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

Y3J1bl IPUMbIKAHUI YACTHBIE. REINOBOND 55FR

Y3en 5. Y3en npumbikaHusg dacada K 0koHHoMY npoemy Bokobol

min 100
YmenneHue omkoca

[lnBens aHKepHLId
/ bnoK 0KOHHbIU
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[1-08pa3HbIl HaWenbHUK
CM. NpuM. n. 2

1 B kauecmbe kpenexHbix u3denul ucnonb3yemcs cmansHol BuHm dna Bemona EJOT BS 6,3 x 45, ecnu cmeHsl u3 8emoHa u Kupnuya

[lna cmeH u3 g4eucmomzo BemoHa NPUMEHAIKMCS GHAN0ZU4Hble BuHmbl 8nuHoU 120 MM.
(MoxHo ucnonb3obams CMansHOU Kpenex C GHONO2UYHBIMU XOPAKMepucmukaMu, donyuwieHHbil K npuMeHeHuln b Besmaacadax )

2. HawensHuk u3 Hepxabelowed cmanu unu cmanu C GHMUKOPPO3UCHHBIM NOKPsIMUEM, MOAWUHOU He MeHee 0.5 MM, cM. B 3KCnepmHOM 3aKkni0HeHuU

nadopamopuu npomubonoxapHbix uccnedobarut UIHMUCK um. B A. Kyyeperko (n. 2.11).
HeoB03Ha4eHHbIe 3NEMEHMbI CM. HO Y3naX CONpAXeHUS.

V3nbl MIPUMBIKAHUA. TEXHUYECKU KATANOr M 04.25
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CVCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO3YLLIHBIM 3A30POM

YCTAHOBKA KACCET HA CAJIASKE AYPC.150.0716

Y3en 1o0. Ycmarobka KoMNO3umHLIX NaHenel kaccemHozo munad Ha canaske AYPC150.0716.
[ 0pU30HMANbHLIL paspes.

Bud A
Habecka kaccem Ha yzonkax \,
I
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3aknenka 5-10

(wupokas wagnka)
3uknenka 5-10

(wupokast waanka)

Habecka kaccem Ha mpydax

Hanpabnaiwas

AYPC.150.0101
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AYPC150.0716 AYPC150.0716
= i Tpyda 25x2 L6
=E. S| IRNIG
AL
+ | | | (4 3
15.20
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3aknenka 5-10
(wupokas wasnka)

yCmaHOBOYHLIU

HeoB03HOYEHHbIE 3NEMEHMBI CM. HO y3nax conpaxeHud

0426 M TEXHWHYECKW KATAMOr. V3Mbl MPUMbIKAHWIA ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTUWINPYEMbIM BO34YLLUHbIM 3A30POM

CXEMA KPEMJIEHWUA YTEMJIUTENS
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

CXEMA KPEMJIEHUW YTENNUTENA

(xema kpenneHus ymennumens (MUHepanoBbamHele NAuMs)

500-600
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1. OcHoBHoU munopasmep MuHepanoBamubix naum 8ng Benmunupyemsix gacadod - 600x1000, 600x1200.

2. KpenneHue naum ymenaumens K CMeHe ocyuiecmBasemcs mapens4amsiMu Giodensmu U3 pacdema 5 wm. Ha 1 naumy.
3. B-monwuxa ymennumens.

ALLNIN

. CXEMbI KPEMJIEHUA YTEMNUTENA.  TEXHWYECK KATANOr B 05.01
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CUCTEMA HABECHOTO bACAZIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

CXEMA KPEMNJIEHUW YTEMIUTENSA

NlononHumensHas ycmaqobka ymennumens Ha Yznax 30aHus (MudepanobamHeie naume)

250-300

50

O O

min

3neMeHmbl KpeNAeHUS ymenaumens

1000-1200

0o

50

Cxema KpenneHua ymenaumena Ha yzny 3daHus

e

0
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/\/

1. OcHoBHoU munapasmep MukepancBamubix naum 8na Benmunupyemsix Gpacadod-600x1000, 600x1200.

2. KpenneHue naum ymennumens K CmeHe ocyuiecmBasemcs mapens4amsiMu Giodensmu U3 pacdema 5 wm. Ha 1 naumy.

3. B-monwuxa ymennumens.

g
0502 M TEXHVYECKU KATAMOr. CXEMbI KPEMSEHNS YTEMUTENS (_\'_ngc%
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

CXEMA KPEMJIEHUW YTENNUTENA

(xeMa ycmaHoBku npezpad C NPUMEHEHUEM Umennumens Ha yznax 30aHus (MuHepanobamHbie naumbi)

HapyxHeiU y2on

PPN DY NP N4

RIS

S

1000 (1200}

Maumsl KepaMozpaHumHele

BHUMpeHHuU yzon

7

1000 {1200}

Maumsl KepamMozpaHumHele
i

L/
M’N CXEMbI KPEMJIEHNA YTEMNUTENA.  TEXHUYECKUA KATANOr H 05.03

BLHIMNO
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CUCTEMA HABECHOIO ®ACALA
C BEHTUWINPYEMbIM BO34YLLUHbIM 3A30POM

CXEMbI KPENJIEHUA
NMPOTUBOMNOXXAPHbIX OTCEYHEK
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

CXEMbI KPEMJIEHUA MPOTUBOMOXAPHbBIX OTCEYEK

(xeMa paccmaHobku kpoHwmelHob Gnsg kpenneHust NpomuBonoXapHbX 0MCe4ex
(Mamepuan kpoHwmedHob Bokobeix omceyeK - cmanb OUUHKOBAHHAS t=2 MM)

KpoHwmeUH BepxHed omceuku

50

KpoHwmeUH dokobou omceyku

600 max 50

KpoHwmeUH Bokobou omceyku

[poeM oKHa
LA
—A%"e’c% CXEMbI KPEMJIEHNA NMPOTUBOMOXXAPHbIX OTCEYEK. TEXHWYECKM KATAIOr M 06.01
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

BETPOBbIE HAIPY3KN

Ha paHHbIi MOMEHT HOPMATMBHbBIM JOKYMEHTOM MO ONpPeneneHnto BETPOBLIX HArpy30K Ha 3aaHne
n ero anemeHTbl sensgetcsa CHul 2.01.07-85 «Harpysku n Bo3gencTens».

CornacHo nyHkTy 6.2 JaHHOro AOKYMEHTa BETPOBYIKO HaArpysky creayeTt onpefenstb Kak CyMMmy
cpenHen n NynbCauyiOHHOM COCTaBASIIOLLNX.

HopmartnBHOe 3HavyeHne cpeaHer COCTaBNAoLWEN BETPOBOW Harpy3km w,—Ha BbICOTE zZ Hapg, no-
BEPXHOCTbLIO 3€MJIM CneayeT onpenensaTb No popmyne:
w, =W, k-c,
roe: w, — HoOpMaTMBHOE 3Ha4YeHVe BETPOBOro AaBieHNst CornacHo n. 6.4 CHull (Tabn. 5);

k — KO3dDOUUMEHT, y4nTbIBAIOLLMA N3BMEHEHNE BETPOBOIO AAB/IEHUS MO BbICOTE, COrnacHo n. 6.5
CHwul1 (Tabn. 6);
C — aspoamHamMunyvecknin KoaphuumeHT cornacHo n. 6.6 CHull.

HopmaTnBHOe 3HayeHne MynbCalyOHHOW COCTaBNSIOWEN BETPOBOW HArpy3kM w, Ha BbiCOTE Z
cnenyetT onpenensaTtb cornacHo n. 6.7 CHwull.
OCHOBHYIO CNIOXHOCTb MpY ONpefeneHn w, CocTaBsieT HE0OXOAMMOCTb OMNpeaeseHst 4acToTbl

COOCTBEHHbIX KONebaHnn KOHCTPYKLUNIA 1 B 3aBUCUMOCTWN OT 3HAYEHUI BbINOHATL pacyeTbl N0 pa3HbiM
dopmynam.

Ansa cnyyas, korga nepeas 4actoTa COOCTBEHHbIX KONebaHNn KOHCTPYKUMK f, BobLue npeaenbHo-
rO 3Ha4YeHNs COOCTBEHHOW 4aCTOThl f; , pacyeT NybCaLMOHHOM COCTaBNSIOLLEN BbINONHAETCS 6e3 yyeTa
cun nHepuum no popmyne:

w,=w, ¢,
roe: é‘ — KO3)PUUMEHT Nynbcauuin aBieHNst BETPa Ha BbICOTE z, NPUHUMAaEMBbI No Tabn. 7;

vV — KO3OOUUMEHT NPOCTPAHCTBEHHOW KOPPEeNsauum nynscaumin AaBneHns BeTpa, onpenensemoiii
cornacHo n. 6.9 CHwull, B 3aBUCMMOCTU OT pa3MepOB 34aHNS U HaNpaBleHNS BETPA.

Ansa cnyyas, korga nepeas 4actoTa COOCTBEHHbIX KONEOaHNM KOHCTPYKUMK f, < f, NynbCauMOHHas
COCTaBNsAwLLAa onpeaenseTcyd C y4eToM JUHAMUNYECKUX CBONCTB KOHCTPYKLMKY NO dopMyne:
w,=w, &,
roe: &— KoadhdULUMEHT AMHAMMUYHOCTM, onpeaensieMblii no 4ept. 2 CHul B 3aBMCUMOCTH OT napameTpa

14w,
E="—"—
940- £,
3HaueHVss KO3ahDULMEHTOB AMHAMUYHOCTM &, 3HAYEHU KOIDPULMEHTOB € U O MNPUBEAEHbI B

CHuI ana 3paHnii 1 COopyXeHU (kene3obeTOHHbIX, KAMEHHbIX 1 30aHMI CO CTallbHbIM KapKacoM), KO-
TOPbIE MMEIOT MAaCCOBO-XECTKOCTHbIE XapakTEPUCTUKN, OTNMYaAIOLLMECS OT NOAO0OHbLIX A9 NErkux orpa-
XAAUWMX KOHCTPYKLWIA, KOTOPLIMU SABASIOTCS 00/MLOBKA M HANPaBASIOLWNE CUCTEMbI BEHTUMPYEMbIX
dacanoB. Kpome Toro, HeO6X04MMO YHUTbIBATL BTOPUYHBIE MyNbCauy BETPOBOW Harpy3ku, CBA3aHHbIE
C HecTauMoHapHbIM CPbIBOM BUXPEN Ha npodune 3aaHns, kak ykasaHo B. I'. MarapuHbimM, 3aB. nabopa-
Topuein HUIMC® PAACH, no pesynbTatamMm KOMMbIOTEPHOrO MOAENNPOBAHNS BETPOBbIX HArpy30K Ha 34a-
Hue. BbIo Takke yka3aHo, YTO Pe3ynbTUPYIOLLNE MMKOBbLIE 3HAYEHUST BETPOBOro 0TCOCa MOryT Ha 50—
100% npeBbiWwaTh 3Ha4eHuss CHull B 3aBUCMMOCTM OT KOHpUrypaumm n HanpaesfieHns BeTpa.

B pesynbTate pacyeTbl CTaHOBATCA AOCTATOYHO CHOXHbLIMU OJ19 MaCcCOBOro NpakTU4eckoro npu-
MEHeHMa 1 TpPeOyloT MCMNONb30BaHMUSA CMEeLUVanmM3npPoBaHHbIX KOMMbIOTEPHbLIX MPOrpaMM W OrbITHbIX
NnoJsib3oBaTeNen aTuUxX NPOrpaMMHbIX MPOAYKTOB.

nga ynpoLieHna pac4eToB BETPOBLIX HAarpy3ok MOXHO UCMOJIb30BaTb PEKOMEHJaumMm rno onpeae-
JIEHUIO BETPOBbLIX HaArpy3ok, pazpabotaHHble LHMNUCK nm. KydepeHko MNoccTtpos Poccun (PacagHbie
TEnJI0U30N9LMOHHbIE CUCTEMbI C BO34YLLHLIM 3a30pOoM. PekoMmeHaaumm no coctaBy U COAEPXKAHUIO [0-
KYMEHTOB 1 MaTEPUANOB A1 TEXHUYECKOW OLLEHKU NpurogHocTu. Mockea, 2004).

1 norapudpMUHECKOro AeKpeMeHTa konebaHuii o , onpeaensemMoro corsiacHo n. 6.8 a) n 6) CHull.

ALUNIN HATPY3KW. TEXHUYECKUWM KATANOr M 07.01
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CVCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

BETPOBbIE HAIPY3KN

B pekoMeHaaumsax pacyeTHble BETPOBbIE HArpPy3ku Ha 34aHne onpeaenstoTcs no popmyne:
w=w, -kz(z)-cp Y

roe: w, — HOpMaTtMBHOE 3Ha4eHWe BETPOBOro JaBieHns corniacHo n. 6.4 CHull (tabn. 5);

k_(z) - k0apPUUMEHT, yunTbIBAIOLLMIA AMHAMUYECKNE CBOMCTBA HECYLUMX KOHCTPYKUMI dpacanos, a

Takke U3MEHEHME CyMMAapPHON (CpegHen 1 NynbCaunoHHON COCTaBNAOLWEN) BETPOBOW Ha-
rpy3Ku no BbicoTe (NpmBeaeH B Tabn. 3.1 pekomeHaaumnii;

¢, — aspoavHaMuyeckre KOAPPULMEHTbI , COrIAacHO NyHKTa 3.3.4 pekomMeHaaumii;

Y, — KO3pDUUMEHT neperpyskn Ass BETPOBOM HArpy3ku, NpruHMMaemblin pasHbiM 1,4,
AspoayHamuyeckne KoapeuUMEHTbl ¢, AN Pa3/INYHBIX y4aCTKOB CTEH MPSIMOYroJibHbIX B NiaHe
30QHUN NPUHUMALOT PaBHbIMM cornacHo puc. 3.1 n. 3.3.4.

A A
<\ <k I Tlpwn onpeaeneHnm NONOXNTENBHOIrO AaBNEHNS:
V V c,= +1,0
Mpw onpeneneHnn oTpruLATENbLHOIrO AAaBNEHUS:
o
¢, =—2,0 onda y4actka A
<k <k c,= —1,1 ona octanbHOM NOBEPXHOCTM 34aHUS
J |
A A
— L —

Ha ocHOBaHMN BbILLEN3IOXEHHOIO COCTaBNEHbI TabNMUbl PACYETHbLIX BETPOBbLIX HArpy30K B 3aBU-
CMMOCTIM OT BETPOBOIr0 paroHa, BbICOTbI 34aHUS U Y4aCTKOB 30aHUS OTHOCUTENbHO BeTpa (Koadppuum-

eHTbI ¢, ):

« Tabnuua 1. Ana mectHocTn Tuna A (n. 07.03);
« Tabnuua 2. Ansa mectHocTy Tvna B (n. 07.04).

MNpn HaKNOHHOM PAcnoNOXeHNN 0BNMLLOBKN, @ TakxXe NPU BbICTYNAOLWNX UKW 3anaaaloLwmx yyacTkax oo-
JINUOBKU CNenyeT yunTbiBaTb CHErOBYIO HArpy3Kky.

BeTpoBoin panoH 1a 1 2 3 4 5 6 7
HopmaTtueHoe naenenve setpa, w,, | 1/ | 23 |30 | 38 | 48 |60 | 73 | 85
PacueTHOe faBneHve BeTpa, Wy, 23,8 132,242 | 53,267,284 | 102 | 119

dopmyna ana onpeneneHnsa pacieTHOM BETPOBON Harpy3Ku:
W=W, 'kH 'kz(Z) ‘Cp,

roe: w,, — HOpMaTMBHOE [aBJieHVe BETPa, ke m*;

pacyeTHOe AaBneHue BeTpa, xe/m”;

WOp -

k;, - kKO3dPUUMEHT Nneperpysku Ans BETPOBOW Harpy3ku 1,4;

k_(z) — KOODDULMEHT, YUNTBIBAIOLLMIA AMHAMNYECKME CBOMNCTBA HECYLLMX KOHCTPYKUMIA dpacanos, a
Takke N3MEHEHNE CYMMApPHOW (CpeaHein n NynbCauMOHHOM COCTaBNSAIOLLEN) BETPOBOW Ha-
rPY3Ku1 NO BbLICOTE Z;

c — aspoamMHaMNYECKNN KOIDDULNEHT OaBIEHMUS.

07.02 W TEXHWYECKWIN KATAMOM. HAFPY3KMU ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWJIMPYEMbIM BO34YLLIHbIM 3A30POM

BETPOBbIE HAIPY3KW. TN MECTHOCTU A. TABJIVLIA 1

Tabnunua 1
TabaMua pacyeTHbIX BETPOBbIX HArPY30K M0 BbICOTE | Tun mecTHOCTM A
BeTpoBble paioHbl
.| = 1a 1 2 3 4 5
o | X | w w. w, w. A W, A w. w, w. A w.
5 <
3 & . . ) . . . )
2|3 I I M M I I
¥ EEI RS I RS SRS SRS EEI RS Ti|sZ
g7 ¢ g7 ¢ g7 ¢ g7 ¢ g7 ¢ g7 e

koad®. Cp 1 1,1 2 1 1,1 2 1 1,1 2 1 1,1 2 1 1,1 2 1 1,1
5 [1,50]35,7|393|71,4148,3|53,1|96,6| 63 [69,3| 126 | 79,8 |87,8| 160 | 101 | 111 | 202 | 126 | 139 | 252

N

10 (1,76 141,9|46,1|83,8|56,7|62,3| 113 |73,9|81,3| 148 193,6| 103 | 187 | 118 | 130 | 237 | 148 | 163 | 296

15 | 1,94]46,2|50,8|92,3|62,5|68,7| 125 181,5(89,6 | 163 | 103 | 114 | 206 | 130 | 143 | 261 | 163 | 179 | 326

20 | 2,07(49,3|54,2|98,5|66,7|73,3| 133 [86,9|956| 174 | 110 | 121 | 220 | 139 | 1563 | 278 | 174 | 191 | 348

25 (2,19(52,1 57,3 | 104 | 70,5 (77,6 | 141 | 92 | 101 | 184 | 117 | 128 | 233 | 147 | 162 | 294 | 184 | 202 | 368

30 (2,29 (54,5| 60 | 109 | 73,7 (81,1 | 147 | 96,2 | 106 | 192 | 122 | 134 | 244 | 154 | 169 | 308 | 192 | 212 | 385

35 |237(56,4| 62 | 113 [76,3|83,9| 153 [99,5| 109 | 199 | 126 | 139 | 252 [ 159 | 175 | 319 [ 199 | 219 | 398

40 |2,45|58,3|64,1| 117 |78,9|86,8| 158 | 103 | 113 | 206 | 130 | 143 | 261 | 165 | 181 | 329 | 206 | 226 | 412

45 | 2,52 60 | 66 | 120 | 81,1 (89,3| 162 | 106 | 116 | 212 | 134 | 147 | 268 | 169 | 186 | 339 | 212 | 233 | 423

50 (2,59|61,6|67,8| 123 |183,4|91,7| 167 | 109 | 120 | 218 | 138 | 152 | 276 | 174 | 191 | 348 | 218 | 239 | 435

55 [2,65(63,1(69,4| 126 | 853 (93,9 171 | 111 | 122 | 223 | 141 | 155 | 282 | 178 | 196 | 356 | 223 | 245 | 445

60 (2,71(645|709| 129 |87,3| 96 | 175 | 114 | 125 | 228 | 144 | 159 | 288 | 182 | 200 | 364 | 228 | 250 | 455

65 | 2,76 (65,7 |72,3| 131 (88,9|97,8| 178 | 116 | 128 | 232 | 147 | 162 | 294 | 185 | 204 | 371 | 232 | 255 | 464

70 |2,81]166,9|73,6| 134 |90,5(99,5| 181 | 118 | 130 | 236 | 149 | 164 | 299 | 189 | 208 | 378 | 236 | 260 | 472

75 |2,86168,1|74,9| 136 | 92,1 | 101 | 184 | 120 | 132 | 240 | 152 | 167 | 304 | 192 | 211 | 384 | 240 | 264 | 480

80 | 2,90 69 |759| 138 (93,4 | 103 | 187 | 122 | 134 | 244 | 154 | 170 | 309 | 195 | 214 | 390 | 244 | 268 | 487

85 [2,95(70,2|77,2| 140 | 95 | 104 | 190 | 124 | 136 | 248 | 157 | 173 | 314 | 198 | 218 | 396 | 248 | 273 | 496

90 (2,99(71,2|78,3| 142 |96,3| 106 | 193 | 126 | 138 | 251 | 159 | 175 | 318 | 201 | 221 | 402 | 251 | 276 | 502

95 |3,03(72,1|79,3| 144 (97,6 | 107 | 195 | 127 | 140 | 255 | 161 | 177 | 322 | 204 | 224 | 407 | 255 | 280 | 509

100 | 3,07 (73,1 80,4 | 146 (98,9 109 | 198 | 129 | 142 | 258 | 163 | 180 | 327 | 206 | 227 | 413 | 258 | 284 | 516

105 [ 3,11 74 | 81,4| 148 | 100 | 110 | 200 | 131 | 144 | 261 | 165 | 182 | 331 | 209 | 230 | 418 | 261 | 287 | 522

110 | 3,14 74,71 82,2 | 149 | 101 | 111 | 202 | 132 | 145 | 264 | 167 | 184 | 334 | 211 | 232 | 422 | 264 | 290 | 528

115 | 3,18 | 75,7 | 83,3 | 151 | 102 | 113 | 205 | 134 | 147 | 267 | 169 | 186 | 338 | 214 | 235 | 427 | 267 | 294 | 534

120 (3,21 |76,4| 84 | 153 | 103 | 114 | 207 | 135 | 148 | 270 | 171 | 188 | 342 | 216 | 237 | 431 | 270 | 297 | 539

125 | 3,24 (77,1848 | 154 [ 104 | 115 | 209 | 136 | 150 | 272 | 172 | 190 | 345 | 218 | 240 | 435 | 272 | 299 | 544

130 | 3,28 (78,1859 | 156 | 106 | 116 | 211 | 138 | 152 | 276 | 174 | 192 | 349 | 220 | 242 | 441 | 276 | 303 | 551

135 | 3,31 (78,8 |86,7| 158 | 107 | 117 | 213 | 139 | 153 | 278 | 176 | 194 | 352 | 222 | 245 | 445 | 278 | 306 | 556

140 | 3,34|79,5|87,4| 159 | 108 | 118 | 215 | 140 | 154 | 281 | 178 | 195 | 355 | 224 | 247 | 449 | 281 | 309 | 561

145 | 3,37 80,2 (88,2 | 160 | 109 | 119 | 217 | 142 | 156 | 283 | 179 | 197 | 359 | 226 | 249 | 453 | 283 | 311 | 566

150 (3,39 |80,7 (88,8 | 161 | 109 | 120 | 218 | 142 | 157 | 285 | 180 | 198 | 361 | 228 | 251 | 456 | 285 | 313 | 570

ALUNIN HATPY3KW. TEXHUYECKUWM KATANOr H 07.03
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CVUCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

BETPOBbIE HAIPY3KWN. TN MECTHOCTU A. TABJIVLIA 2

Tabnuua 2
TabaMua pacyeTHbIX BETPOBbIX HArPY30K M0 BbICOTE | Tun mecTHoCTM B
BeTpoBble parioHbl

.l = 1a 1 2 3 4 5

e | X | w w. w, w. w, w. A W, A w. W, w.

5 <

3 & : . . ) : . .

- M M Ak Ak M ME:

g F132 =282 =Z|%% FZ|3% F1|32 =282

g7 ¢ g7 ¢ g7 e g7 ¢ g7 ¢ g7 ¢

k03add. Cp 1 1,1 2 1 1,1 2 1 1,1 2 1 1,1 2 1 1,1 2 1 1,1 2

5 |1,09]|259|28,5|51,9]|35,1|38,6|70,2|458|504|91,6| 58 |[63,8| 116 |73,2|80,6 | 146 [91,6 | 101 | 183

10 |1,34|31,9|35,1|63,8|43,1|47,5[86,3|(563[619| 113 (71,3[78,4| 143 | 90 (99,1 | 180 | 113 | 124 | 225

15 | 1,51]35,9(39,5|71,9|48,6 53,5|97,2|63,4|69,8| 127 | 80,3 |88,4| 161 | 101 | 112 | 203 | 127 | 140 | 254

20 |1,65(139,3|43,2|78,5(53,1|58,4| 106 (69,3 |76,2| 139 |87,8|96,6 | 176 | 111 | 122 | 222 | 139 | 152 | 277

25 (1,77142,1|46,3(84,3| 57 |62,7| 114 | 74,3 81,8 | 149 |194,2| 104 | 188 | 119 | 131 | 238 | 149 | 164 | 297

30 |1,87|445| 49 | 89 [60,2|66,2| 120 | 78,5|86,4| 157 [99,5| 109 | 199 | 126 | 138 | 251 | 157 | 173 | 314

35 [1,96(46,6|51,3(93,3|63,1(69,4| 126 |82,3|90,6| 165 | 104 | 115 | 209 | 132 | 145 | 263 | 165 | 181 | 329

40 |2,04|48,6|53,4|97,1]|657|723| 131 |857[94,2| 171 [ 109 | 119 | 217 [ 137 | 151 | 274 | 171 | 188 | 343

45 |2,12]150,5(555| 101 |68,3(75,1| 137 | 89 (979|178 | 113 | 124 | 226 | 142 | 157 | 285 | 178 | 196 | 356

50 |2,19|52,1|57,3| 104 |70,5|77,6| 141 | 92 | 101 | 184 | 117 | 128 | 233 | 147 | 162 | 294 | 184 | 202 | 368

55 [2,25]153,6 |58,9| 107 |72,5|79,7| 145 |94,5| 104 | 189 | 120 | 132 | 239 | 151 | 166 | 302 | 189 | 208 | 378

60 [2,32]155,2|60,7| 110 | 74,7 82,2 | 149 | 97,4 | 107 | 195 | 123 | 136 | 247 | 156 | 171 | 312 | 195 | 214 | 390

65 (2,38 (566|623 | 113 [76,6 84,3 | 153 | 100 | 110 | 200 | 127 | 139 | 253 | 160 | 176 | 320 | 200 | 220 | 400

70 [2,43(57,8|63,6| 116 78,2 (86,1 | 156 | 102 | 112 | 204 | 129 | 142 | 259 | 163 | 180 | 327 | 204 | 225 | 408

75 |12,49159,3|652| 119 |80,2(88,2| 160 | 105 | 115 | 209 | 132 | 146 | 265 | 167 | 184 | 335 | 209 | 230 | 418

80 |2,54|60,5(66,5| 121 [81,8| 90 | 164 | 107 | 117 | 213 | 135 | 149 | 270 | 171 | 188 | 341 | 213 | 235 | 427

85 [2,59|616|67,8| 123 |183,4|91,7| 167 | 109 | 120 | 218 | 138 | 152 | 276 | 174 | 191 | 348 | 218 | 239 | 435

90 [2,63]|62,6|68,9| 125 |84,7|93,2| 169 | 110 | 122 | 221 | 140 | 154 | 280 | 177 | 194 | 353 | 221 | 243 | 442

95 [2,68(638|70,2| 128 863949 | 173 | 113 | 124 | 225 | 143 | 157 | 285 | 180 | 198 | 360 | 225 | 248 | 450

100 (2,72 | 64,7 |71,2| 129 | 87,6 |96,3 | 175 | 114 | 126 | 228 | 145 | 159 | 289 | 183 | 201 | 366 | 228 | 251 | 457

105 | 2,77 65,9 |72,5| 132 (89,2|98,1| 178 | 116 | 128 | 233 | 147 | 162 | 295 | 186 | 205 | 372 | 233 | 256 | 465

110 | 2,81 (66,9 | 73,6 | 134 [90,5|99,5| 181 | 118 | 130 | 236 | 149 | 164 | 299 | 189 | 208 | 378 | 236 | 260 | 472

115 | 2,85(67,8 | 74,6 | 136 (91,8 | 101 | 184 [ 120 | 132 | 239 | 152 | 167 | 303 | 192 | 211 | 383 | 239 | 263 | 479

120 [ 2,89168,8 | 75,7 | 138 | 93,1 | 102 | 186 | 121 | 134 | 243 | 154 | 169 | 307 | 194 | 214 | 388 | 243 | 267 | 486

125 (2,93 (69,7 76,7 | 139 | 94,3 | 104 | 189 | 123 | 135 | 246 | 156 | 171 | 312 | 197 | 217 | 394 | 246 | 271 | 492

130 (2,96 70,4 |77,5| 141 | 953 | 105 | 191 | 124 | 137 | 249 | 157 | 173 | 315 | 199 | 219 | 398 | 249 | 274 | 497

135 | 3,00 (71,4 |78,5| 143 (96,6 | 106 | 193 | 126 | 139 | 252 | 160 | 176 | 319 | 202 | 222 | 403 | 252 | 277 | 504

140 | 3,04 (72,4 | 79,6 | 145 [(97,9| 108 | 196 | 128 | 140 | 255 | 162 | 178 | 323 | 204 | 225 | 409 | 255 | 281 | 511

145 | 3,07 (73,1 80,4| 146 (98,9| 109 | 198 | 129 | 142 | 258 | 163 | 180 | 327 | 206 | 227 | 413 | 258 | 284 | 516

150 | 3,10 (73,8 | 81,2 | 148 (99,8 | 110 | 200 | 130 | 143 | 260 | 165 | 181 | 330 | 208 | 229 | 417 | 260 | 286 | 521

07.04 M TEXHWYECKWIN KATAMOM. HAFPY3KMU ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

FOJIOJIEAHBIE HAIPY3KW

FononepHbie HarpysKu

PacueTHOe 3HadyeHne NOBEPXHOCTHOW rononegHon Harpyskm cornacHo CHwull onpepensetcsa no

dopmyne:
i=y-b-k-p,-p-g,
roe: i — pacyeTHoe 3HaveHue rononeaHoin Harpyskv B Na (1/7a =1H / m* =0,1ke/ m*);
— KO3pDUUMEHT NeperpysKn ass rofnoneHon Harpy3kn NpMHUMaeTCs paBHbiM 1,3 cornacHo n. 7.4;
TOJILLMHA CTEHKM rononena B MM, NpmHumMaeTcs no tadn. 11 n 12 CHul;
— KO3 PUUMEHT, YYUTLIBAOLWMNIA U3MEHEHME TOJNLLNHbI CTEHKW rononena no BbICOTE U MPUHN-
MaeMblin No Tabn. 13;

MU, — KOSDODUUMEHT, yHNTLIBAIOLLMIA OTHOLLEHNE MJIOWAan NoBepXHOCTU 3IEMEHTA, NOABEPXKEHHO-

ro obneneHeHno, K NOAHOW niowaamn anemMeHTa. [ns AByCTOPOHHEro paBHOMEPHOro obne-
JEHEHNsa NpUHUMaETCs pasHbiM 0,6;

P — NNOTHOCTL ibaa, NnpuHuMaemas pasHomn 0,9 ke ! M
g - YyckopeHue cBOOOOHOro NageHud, m/cex?.

>N
[

BeTpoByio Harpy3ky Ha KOHCTPYKUMWN MPU y4eTe rononenHon Harpy3ku crnegyeTr npMHMMaTh paB-
HbIM 25% OT pacyYeTHO cornacHo n. 7.4.

ALUNIN HATPY3KW. TEXHUYECKUM KATANOr M 07.05
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PACYHETHbIE CXEMbI
N CTATUHMECKUE PACHETDI
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

PacyemHas cxema odHonponemHas. CoBMeuleHHbI0 KpoHWMEUH C WapHUpHLIM KpenneHueMm Hanpabasiowux (mun HCKL)

Cuctema koopanHat 7 X Ontopbl YCUNWI OT pacyeTHbIX Harpysok CXxeMbl pacyeTHbIX Harpysok
BEC

[MnockoCTb CTeHbI BeTpoBasi O6MMLIOBKM

ocb Y nepneHavKynsipHa Y Sniopa Q Sniopa M _(:-\'I_ q,
NMIOCKOCTU CTEHbI - Oniopa <]
B nporn6os |
2 Ya'=05qL 0,5/qL
v H
@ 1 " Ya =05qL 0,5qL
[ T
ZA ) qZLH |
N
2 f max = i
o ‘ 0,125|qL ~ —
- Qi .
B |
1 gr—y) Yu=o0sak
! 0,5 qL
BT
Yar =050k
MpuHATLIE 0603HAYEHNSA:
g - pacyeTHas BeTpoBas Harpyska Ha eiuHULYY ANUHBI, KI/M;
qz — pacyeTHas BepTukanbHas (Bec 06nunLoBKY + rononegHas) Harpyaka Ha eauHuLy AnWHbL, KI/M;
— ANVHA HanpasnsoLWwen, m;
L., 7
L -anuma nponeTa, M (MPaKTU4ECKN MOXHO ANA AAHHOW CXeMbl NpuHnuMaTthb L=l ).
qg =p ‘B 3A€Cb: D — pacuyeTHasi BETPOBas Harpyska, Kr/m?
q, =p ‘B P_— pacyeTtHas OT Beca OGNMLOBKA U TONONEAHOM Harpysku, Kifv?;
z ~ Pz z
q n - q / Kﬁ Kﬁ — K03t DULMEHT Neperpyskn 4ns BETPOBOW Harpy3ku, NpuHUMaeTcs paBHbiM 1,4;
n = [ Kee B — war nanpaenstowmx, m.
qz qz n

4 n 3 _4 3
dopmyna Ans onpeaeneHns Npornbos B NPou3BorbHOM cedenmnn nponeta: |f- = %(2 Lz-z -L Z)

MakcrumanbHbI Npornd HaxoouTcs B cepeanHe nporeTa U paBeH: o
f max_ 59" L
T 384El
YactHaa dopmyna ans onpegeneHns
npornbos Npu HanpasnsAoLLEN U3 antoMm- [nsi nonyyeHns NPornéos B MM
HMEBOro Cnnaea ¢ MoJdynem ynpyroctu 23MEDHOCTY BEAMYUNH NDUHUMATS
E=0,7-10° kr/cm?. max 3% R omyoL: P
Mpu apyrom 3HaueHun Mogyns ynpyroct |—e [ 1 A = 019 -gq-L (Mm) y '
<+ n
3Ha4eHue npornba ymHoXaeTcs Ha I, ' - HopmaTuBHas BeTpoBas, Kr/m;
K = 07-10° L - nponer, u;
E | , — MOMEHT MHepLmK, o'

ALUMIN/ PACYETHbIE CXEMbI N CTATUMECKVE PACHETBI.  TEXHVYECKU KATAMOr M 08.01



150

CVUCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

PacyemHas cxema dbyxnponemHas Hepa3pesHas.

CobMeuleHHbI0 KPOHWMEUH C WApPHUPHLIM KpenneHueM Hanpabasiowux (mun HCKIL)

Cwucrema koopavHat /7

X

Antopbl YCUNWiA OT pacyeTHbIX Harpy3oK

CxeMbl pacyeTHbIX Harpysok

z

Ontopa Ontopa BEC
MnockocTb CTeHbI koadp-ToB Ans Q koadgp-ToB ans M BeTpoBasi OGMMLOBKM
ocb Y nepneHanKynapHa K K
MNOCKOCTU CTEHbI Y Q M Sniopa i
B nporn6os
25 | Ya =0375qL /0,375
H
@ [ 1 .| 1 4Yr =03750L 0,375
~ 1ZA = q,L, 2 S B
) 0,07 pi
il | -
= |
max [ |
AB ]
® s -
. =g Ys =125 qL 0,625 0,125
| % - 0,625
N
max q_:
| AB -
i 0,07 \ ||
B o S I
5 ||
Yt ° !
1 0,375
%L 'H [NonepeyHas M3rnbarowmi
Yai cuna: MOMEHT: )
Q= K, qL M=K, -qL

BcnomoraTtenbHble cxembl AN pacyeTa I'IpOFVIﬁOB

/ fzzL

Mporn6 B NPOU3BOLHOM
CeYeHnn paspesHoi oT
BETPOBOW HOPMaTUBHOMN
Harpysku.

Mporn6 npu gaHHo! cxeme
Harpysku B NPUHATOW
cMcTemMe KoopAanHaT oTpu-
LaTeNbHbIN:

o (2|_23-z“- E’z)

5 JMs

n 3
e (Zn)

Mporu6 B NPOV3BOINLHOM
CeYeHnn paspesHoi ot
AEeNCTBUA HOPMaTUBHbIX
MOMEHTOB Ha ornopax
Mporn6 npu faHHom cxeme
Harpysku B NPUHATON

cucTeme KoopauHaT noso-
XKUTENbHbBIN

MpuHsTbIe 0603HaYeHUs:
g - pacyeTHas BeTpoBas Harpyska Ha eMHULLY AMUHbI, Kr/M;

qz — pacuyeTHas BepTUKarnbHas (Bec 06nNuULOBKM + ronosieHas) Harpyska
Ha eauHULY ONUHBI, Kr/M;
L |~ AnvHa HanpaBnswoLLen, m;

L

— ANWHa nponeTa, M (MponeTbl NPUHUMAIOTCS PaBHbIMU UMK
oTnuyarLmmncs He bonee yem Ha 10%, npu aTom LK ONsA ynpoLeHuns
NpUHUMAaEeTCs paBHbIM L).

dopmynbl A4ns onpeaeneHus npornbos B NPOMU3BONBHOM CEYEHUM nNponeTa

Hepaspe3Hon 6anku:

ans nponeta AB

f =fpap, fMon _ a"_ 2LZ3-Z4-LSZ)_
rs = 1as |

n 3
' = o s (£ 21)

roe: f pasp

— nporv6 B NponeTe paspesHoi Garnku OT BETPOBOI HOPMATUBOIA Harpyaku q";

f Mon — nporn6 B nponeTe paspesHoit 6ankm 0T MOMEHTOB Ha OMopax, PaBHbIX

OMOPHbIM MOMEHTaM Ha COOTBETCTBYIOLLMX OMopax Hepa3pesHon banku,

BO3HMKAOLMM OT BETPOBON HOPMATUBHOW Harpy3|<v|(M2 )-

Ha antope npornboB ykasaHbl MpUMepHble 3HayveHus Z , rae npormb nmeet

MaKcUMarbHOe 3HaYeHue.

YacTHasa cdopmyna ans onpegeneHus max  _ 9079 . g” |_4

npornGoB Npu HanpasnsawLLen U3 anomu- |—s AB : MM

HWEBOro crnaea ¢ MoAyneM yrnpyroctu [«

E=0,7-108 kr/cm2.

Mpw gpyrom 3HavyeHUy MoAyns ynpyroctu [ns nonyyexHus npornbos B Mm

3Ha4YeHne nporMGa YMHOXaeTcCA Ha:

6
- 07-10
K, = =222

pasmMepHOCTM BENWUYUH NpK
crneayoLwmnmu:

08.02 M TEXHVYECK/IN KATATOT.

PACHETHbBIE CXEMbI 1 CTATUHECKWE PACHETbI

L — nponert, m;

n
(J - HopmaTuBHas BeTpoBas, Kr/m;

|  — MOMEHT nHepLMK, oMt

HUMaTb

ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

PacyemHas cxemMa mpexnponemHas HepaspesHas.
CobMeuleHHbI0 KPOHWMEUH C WapHUPHLIM KpenneHueM Hanpabasiowux (mun HCKLL)

X

Oniopbl yCUnuii oT pacyeTHbIX Harpy3okK

CxeMbl pacyeTHbIX Harpy3ok

Sniopa Oniopa BEC
lNnockocTb CTeHbI koacp-ToB AnA Q koadh-Tos Ana M BeTpoBas 0bnnLoBKM
ocb Y nepneHamkynsipHa K K q z
MINOCKOCTY CTEHbI Y Q M Sniopa B
B nporn6os |
25 Ya =040qL / 0,40
H
@ i N Ya'=040qL 0,40
%0 g D
T lze-aL, 8 . —
0,08 3 =
max =
AB | i
) Ys =1,10 qL 0,50 0,10 ]
% 0,60 i
~ 3 & q [
B 0,025 / ] J Ocb
\ max ~— T cummerpun
BC -
© Yc=1,10 qL 0,60 0,10 N
% - 05| / -
T MonepeyHas Marnbatowmmn
= cuna: MOMEHT: )
. Q= K, aL M=K qL
- MpuHsATbIE 0603HAYEHMS:
g - pacyeTHasi BETpOBasi Harpyska Ha eAUHULLY ANUHbI, KI/M;
B qz — pacyeTHas BepTukanbHasi (Bec 06numuUoBKmM + rononeaHas) Harpyska
YAJ Ha eauHULY ANWHBI, KI/M;
N L |, AnuHa HanpasnsioLLed, M;

|

J—-— L
o
j Ya

— AnviHa nponeTa, M (NponeTbl IPUHAMAIOTCS PaBHBIMU MU

oTnuyarowmmMmcs He Gonee Yyem Ha 10%, Npy 3Tom LK Ana ynpoweHns
NpUHUMaeTcs paBHbIM L).

ALUNMIN

[PAa3MEPHOCTU BEJTUHUH NPUHNUMATL cneayrwmmMmn

dopmynbl Ans onpefeneHns Nporbos B NPOU3BONbHOM CEYEHUN NponeTa
HepaspesHon 6anku:
BcnomoraTernbHble CXeMbl AN pacyeTa npornGos ans nponeta AB
n n 3
f o —fpaw fMon _ G (2L23—Z4—L32)_ Me (L_ z|_)
AB ~ 1 aB AB  ~ L
B Mporu6 B NPOM3BOMBLHOM 24El 6El
| cedeHun paspesHoii ot BC
—— | BEeTpoBON HOPMaTUBHOWM Ang nponeta S .
| | Harpysku. n 3 _4 3 M+M
. pasp Mon q _74 gtVic /7
s V' Nporu6 npu panroii cxeme | | Foo =52 + fod" = o= (2L2-2-L2) - === (T -ZL
I f Harpyskv B NPUHSATON
= n - . pasp - o o
|| q ﬁ”af_zf_l"l:ﬁb'faf)pm"”a'r otpu- irpe: f — nporu6 B NponeTe paspesHoi Garnku OT BETPOBOI HOPMATWBOI Harpyaku q";
5 n ' f Mon — nporn6 B nponeTe paspesHoii 6ankm OT MOMEHTOB Ha OMopax, PaBHbIX
-4 (2 Lz-z-3 z) OMOPHBIM MOMEHTAM Ha COOTBETCTBYIOLLMX ONOpax HepaspesHomn Garku,
- 24 El BO3HMKAIOLWMM OT BETPOBOW HOPMATUBHOM HarpysKM(MQ, MQ )-
~ Ha antope nporn6oB yka3aHbl NpUMepHblE 3HaYeHus Z , rae nporut umeet
M
B \ B Mporu6 B npoussonbHom | MaKCUMANbHOE sHaveHme
Ce4eHnn paspesHon ot YacTHasa dopmyna ansa onpeaeneHus max . _ 9400 - gn |_4
™| AencTena HOPMaTUBHbIX NporMboB Npu HanpaBnALLEeN 13 anioMu- AB . MM
MOMEHTOB Ha onopax. HVMEBOrO crnasa C MOAYNeM yrnpyroctu I
7 Mporn6 npu gaHHow cxeme | |E= 0,7-10% kricm2. — 2
- f Harpysku B NpUHATON Mpwv Opyrom 3Ha4eHun Moayns ynpyroctu max = 0,008 - 9” L
cucTeme KoopamHaT noso- | [3HaveHue npornba ymHoxaeTcs Ha: BC | MM
KUTENbHBIN: K 0.7-10 6 X
E = —_
n
C Mg fz MZ,+M2 ( P 5 L) (J - HopmaTuBHas BeTpoBas, Kr/M;
6 El L [1ns nonyyeHus npornbos B MM L - nponer, m;

| , — MOMEHT UHepLMK, oM’

PACHETHbBIE CXEMbI 1 CTATUMECKWE PACHETbI.

TEXHNYECKUI KATAIIOr H 08.03
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CVUCTEMA HABECHOIO ®ACAIA

C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

PacyemHas cxema HemeIpexnponemHds Hepa3pesHas.

CobMeuleHHbIU KPOHWMeUH C WapHUpPHLIM KpenneHueM Hanpabasiowux (mun HCKL)

Cuctema koopauHat /7

3ntopbl yCUNui oT pacyeTHbIX Harpy3oK

CxeMbl pacyeTHbIX Harpysok

X Ontopa Ontopa Bec
lnockoCTb cTeHbl koacp-ToB ANnA Q koadp-Tos Ana M BETpOBas OBMNMLIOBKM
ocb Y ne
preHauKynsipHa Kq Ky _(3_ 7
MIOCKOCTU CTEHBbI < Ontopa ]
npornéos ||
YA =0,393 qL /0,393
@ %’ A =0,393 gL 0,393
—Nz-ar, - _ —
zH °) 0,077 g —
— 5 ™~
max =
AB |~=—ro
Ye =1,143qL 0,536 0,107 =
% o 0,607
~N > =
2 = g
max =
— 0,036 BC n
@ 5 Yc=0,928 qL 0,464 0,071 - Oce
o A 0,464 - cMMMETpUN
~N =3
= = 0,036 / ]
@ Yo=1,143qL 0,607 &107 ]
% 0536 |
MonepeyHas UarnbatoLmnii
cuna: MOMEHT: )
¥ Q= KQ. qL M= KM ’ qI—
MpuHsTHIE 0603HAYEHUS:
5 g - pacyeTHas BETPOBAs Harpyska Ha efuHULLY AnUHbI, Kr/M;
pacyeTHas BepTukanbHas (Bec oGNMLOBKY + rononeaHas) Harpyaka
\ A1l qz ( 6 )
- > Ha edMHWLY ONVHBI, KI/M;
- L - anuHa Hanpaensiowwen, m;
— H
jY H L - anvHa nponeTa, M (MponeTbl NPUHUMAIOTCS PaBHBIMM U
A1

YacTtHasa cdopmyna ansa onpegenexHus
npormboB Npu HanpaBnsoLEN U3 anioMm-
HWEBOro crnaea c MoAyneM yrnpyroctu
E=0,7-10° kr/cm2.

Mpu gpyrom 3Ha4yeHUn Moayns ynpyroctu
3HayeHue npormba ymHOXaeTcs Ha:

K = 07:10°

}

oTnuyatowmmMmucs He bonee yem Ha 10%, npu aTom L « &NA ynpoLleHns
NpUHUMAaeTCs paBHbIM L).

dopmynbl Ans onpeaeneHust Nporbos B NPOU3BOIILHOM CEYEHUU MporieTa

Hepa3spe3Hon 6anku:
ansa npone-ra AB

fao=foPefion = L _(202%-2"-027). Ms (i-ZL)
AB 24EI EI\T
ans nponeta BC
_ f pasp Mon _ 9" (51 7% 7* —LZ) Mg +M°( - ZL)
foc=fac +fec" = 578 6 El

roe: f pasp

BO3HMKAKOLMM OT BETPOBOW HOPMAaTUBHOW Harpyakw(MB ) Mc Mg 0.

NS nonyyexus

— nporu6 B NponeTe pa3peaHoil 6arnku oT BETPOBON HOPMaTVNBON Harpyaki q";

f Mon — nporn6 B nponeTe paspesHoi 6asku OT MOMEHTOB Ha OMOpax, PaBHbLIX
OMOPHLIM MOMEHTAM Ha COOTBETCTBYIOLLIMX OMOpax HepaapesHow Ganku,

nporn6os B Mm

max
AB

max
BC

n14
= 0094 -q'L
I

pa3MepHOCTUN BENUYNH
NPUHUMAaTL COrnacHo
Tabnuue | X

L — nponert, m;

n 14
= 0027 -q' L -

| x

08.04 B TEXHVNYECK/IA KATATOT.

PACHETHbBIE CXEMbI 1 CTATUHECKWE PACHETbI

n
(J - HopmaTuBHas BeTpoBas, Kr/Mm;

— MOMEHT UHepuuu, CM‘.1

ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

PacyemHas cxeMa WecmunponemHas HepaspesHas.
CobMeuleHHbI0 KPOHWMEUH C WapHUPHLIM KpenneHueM Hanpabasiowux (mun HCKLL)

3nopbl yCUnNuin 0T pacHeTHbIX Harpy3ok

CxeMbl pacyeTHbIX Harpy3ok

X 3niopa Oniopa Bec
lnockocTb CTeHbI koacp-ToB AnA Q koadp-Tos Ana M BeTpoBasa 0bnMLoBKM
ocb Y nepneHankynsapHa Y K K q q,
MMOCKOCTY CTEHbI Q M Sniopa ]
B nporn6os .
25 Ya =039 qL / 0,394
H
@ [ N Ya'= 0,394 qL 0,394
[ 5% g ]
T ze-aL, 2 . —
<y 0,077 < =
a 5 max =
AB |
4 Ys =1,135qL 0,529 0,106 N i
- 0,606 |
N o = i
_ 0,034 / q_:_
max I~
BC |
5 Yc=0961qL 0,490 N\ 0077 N i
@ - 0,471 N
=z ~ z il -]
0,043 =
max I~
CcD -
@ Yo=1,02qL 0,510 0,086 Oce [
% - 0,510 cUMmMeTpumn
MonepeyHas Marnbatomn
cuna: MOMEHT: )
Ye Q=Ksdk M=K, dL
@ %—"—’ MpuHATbIe 0603HaYEHUS:
( - pacyeTHas BeTPOBas Harpyska Ha eAnHULLY AMUHbI, KI/M;
(., — pacueTHas BepTukanbHas (Bec 0BMULIOBKM + rononeaHas) Harpyaka
Ha eauHULY ANWHBI, KI/M;
L L~ AnMHa HanpaBnsoLwen, m;
Y L - anuHa nporeta, M (MponeThl NPUHMMAIOTCA PaBHLIMU UMK
@ % - oTnuyarowmmMmcs He Gonee yem Ha 10%, npu 3TOM LK AnAa ynpoweHns
NpUHUMaeTCcs paBHbIM L).
®opmynbl Ans onpefeneHns npornbos B NPOV3BONbHOM CEYEHUN nponeTa
~ HepaspesHon banku:
ansa nponeta AB
B n 3 _4 3 M n 3
A f _fraw  gMon _ d (2LZ-Z-LZ)- 5 (L-ZL)
' 7$ Al A =1 A AB 24 El 6EI\ L
% ans nponeta BC
e n n
p H n 343 Mg+M ®
_fpasp  fMon _ G (2Lz-z-Lz)__B C(L_ )
D1YA1 foe=fac” +fec’ = 7 sEr \T "4t

ons nponeta C[l aHanornyHo
. pasp . . .
roe: f — nporv6 B NponeTe paspesHoit Banku OT BETPOBON HOPMATUBON Harpyaku q";

f Mon — nporn6 B nponeTe paspeaHoii 6ankm 0T MOMEHTOB Ha OMopax, PaBHbIX
OMOPHLIM MOMEHTaM Ha COOTBETCTBYHOLLIMX OrNopax Hepa3pesHoii 6anku,

BO3HUKAIOLLMM OT BETPOBOI HOPMATUBHOI Harpyaku (Mg, Mg, My )-

YactHasa dopmyna ans onpegeneHus
npornboB Npv HanpaenALLEN U3 anioMm-
HMEBOrO cnnaea C MOAYNEeM Ynpyroctu
E=0,7-10° kricm?.

Mpw apyrom 3HayeHuy Mogyns ynpyroctu
3HayeHue npornba yMmHOXaeTcs Ha

0.7-10° Ha antope npornbos ykasaHbl NpUMeEpPHbIE 3Ha4YeHUs Z, rae npornd nmeeTt mMakc. 3HaveHve

Pa3mepHOCTVM BeENWYUH

n
J - HopmaTuBHasa BeTpoBas, KI/M;
L — nponer, m;

| , — MOMeHT uHepumm, cm?

max
CD

n 14
=o0041-q"'L

| x

n 14
0023 -q"L

I x

np4 max
=009 -q'L B =

ALUNMIN
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CVUCTEMA HABECHOIO ®ACAIA

C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

PacyemHas cxema wecmunponemHds Hepa3pesHas.

CobMeuleHHbI0 KPOHWMEUH C WOpHUPHLIM KpenneHueM Hanpabasiowux (mun HCKLL)

Cuctema koopauHat 7

[nocKkocTb CTeHbI

Oniopbl yCUnuii oT pacyeTHbIX Harpy3oK

X

koadp-ToB Ans Q

Ontopa

Ontopa

koadp-ToB ans M

CXeMbl pacyeTHbIX Harpy3ok

BEC
BeTpoBasi 0GNULOBKK

ocb Y nepneHavkynsipHa K K q 2
MNOCKOCTY CTEHbI Y Q M Sniopa ]
B nporn6os |
25 Ya =039 qL / 0,394
H
@ N YA =0,394 gL 0,394
[, - _
~ 1ZA = qZLH g 1 ]
< 0,077, < =]
- 5 max 1
AB |
5 Ys =1,135qL 0,529 0,106 ]
- 0,606 / |
~N s =
_ 0,034 / q_l_
max =
BC |
5 Yc=0961qL 0,490 \._ 0077 .
@ - 0,471 |
E ~ < el -
0,043 ~—
max =~
cD |
@ Yo=1,02qL 0,510 0,086 Ocs [
% - 0,510 cuMmeTpumn
[MonepeyHas Marmbatowmn
cuna: MOMEHT: ,
= K. qL K-
YE Q KQ q M— KM qL
@ %—"—’ MpuHATbIE 0603HaYEHUS:
g - pacyeTHas BeTpoOBasi Harpyska Ha euHULY ANUHbI, KI/M;
— pacyeTHas BepTUKarnbHas (BeC 06nuLoBKM + rononegHasi) Harpyaka
q 6
Ha eMHWLY ONWUHBI, KI/M;
L L~ ATvHa HanpaeBnsoLen, M;
— AnvHa nporneTa, M (NponeTbl NIPUHAMAIOTCS PaBHBIMU UK
Yi L p (np P p
@ | % - oTnuyarowmmmncs He 6onee Yyem Ha 10%, npy 3Tom LK OnA ynpoweHns
NPUYHUMAaEeTCs paBHbIM L).
dopmynbl A4ns onpeaeneHust Npornbos B NPOU3BOSIbHOM CEYEHWUU MporieTa
x Hepa3spe3Hon banku:
- ans nporneta AB
B n n 3
_fpap  £Mon _ 9 (2Lza-z“-fz)_ Me (L z|_)
Jﬁ@_ YA; faa=TR" + T 24El 6EI\L

ons nponeta BC

%)

H
_ f pasp Mon
Ya foc=fac’ +fac

n
L(2L23-24-Ez) . "M(L- ZL)
24 El

YactHasa dopmyna ans onpegeneHus
npornboB Npu HanpaensoLLEen U3 aniomu-
HVMEBOro crnaea C MOAYNeM yrnpyroctu
E=0,7-10% kr/cm?.
Mpw Apyrom 3HayeHun Moayns ynpyroctu
3HayeHue npornba ymHoXaeTcs Ha

K =

0,7-10°
E E

AB

max n4
=009 -q'L

I«

max _ n4 max _
BC ~ 0023-9q L L MM co -

I«

n 4
0041 - Q"L

I«

08.06 M TEXHVNYECK/IA KATAJIOT.

PACHETHbBIE CXEMbI 1 CTATUHECKWE PACHETbI

ans nponeta C[1 aHanornyHo
. pasp - . .
roe: f — nporu6 B NponeTe paspesaHoil 6arnk1 OT BETPOBON HOPMATVUBON Harpyaki q";

f Mon — nporn6 B nponeTe paspesHoit 6ankm 0T MOMEHTOB Ha OMopax, PaBHbIX
OMOPHbLIM MOMEHTAM Ha COOTBETCTBYIOLLIMX OMOpax HepaspesHow Ganku,
BO3HUKAIOLLMM OT BETPOBOIN HOPMATUBHOI Harpyakn (Mg, Mc, My )-

Ha antope npornboB yka3aHbl NPUMEpPHbIE 3HaYeHus Z, rae npormb nmeeT Makc. 3HaveHue

Pa3mepHOCTM BENWYUH

n
' - HopmaTuBHaa BeTpoBasi, KI/M;
L — nponert, m;
| , — MOMEHT uHepumm, cm?

ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

PacyemHas cxema MHOZONPONEMHAR HEED3DE3HUH.
CoBMeuweHHbI0 KPOHWMEUH C 3awemneHuemM Hanpabasiowux (mun HCKP)

Cucrema koopauHat 7 X [Mpu gocTaTouHO HaAEeXXHOM 3aKpenneHun HanpaensAwLWKUX OT NOBOPOTa
CEeYEHUIN B 30HE CTblKa HAMPaBnALWMX (Ha HECYLLEN ONope) aMpbl UMEKOT BUA,

3nopbl yCUnuii oT pacHeTHbIX Harpy3ok

[MnockoCcTb CTEHbI

ocb Y nepneHaukynspHa
HHOCKOCTFTA CTSHbly p Y Sniopa Sniopa CxeMbl pacyeTHbIX Harpysok
koocp-Tos Ana Q K°3q°|:°3 Ana M BETPOBAA o6 runL0BH
%bf K Q M Oniopa q z
@ - Ya =0,394qL 0,394 nporueos
Tzt 2 ; ~
z = 0,078 =y -
- 5 max ™~
AB -
5 Ys =1,134qL 0,529 0,106 N
0,606

053 L
051

LH

_ | 0,034 / ] q]
\ max
BC

@ 5 Yc=0,964qL 0,492 N\ 0077

0,471 /

0,5
+ 0,083

LN

t

-
_<
Yu
=
0
—
\
f

1

=
1

5 Y =1,0qL / 05 0,086 ]
0,5 =]
E: . 0,042 | -]
f max I~
4 Y =1,0qL 0,5 0,086 M
0,5 / |
%’ MonepeyHas Marnbarouin
cuna: MOMEHT: ,
[ Q= Ko CIL M= KM ‘ qL
D
% [nsa yno6cTBa Bce 3HAaYEHNUs yCUnuUiA U NepemMeLLeHnst AaHbl B 3aBUCKUMOCTY OT napameTpa
ONWHBI  CpefHero nponeTa
Mpu onpeaeneHun npornGos NpuHuMaTe R YR iy | <= cm,
YacTHble hopMynbl ANs onpeaeneHys npornbos K 0.7 106
1- nponet 2-n nponet psgoBon nponet E- E ’

4 4 4
waBax — 0,096 - gn L MM fg“cax — 0,023 - gn N MM fmax — 0,038 - g” L MM roe E —mopynb ynpyroctu

MaTtepuvana, Kr/cm2.

I ¥ I

YacTtHasa chopmyna gns onpegeneHus npornbos nNpu HanpaensioLwwe U3 antoMUHUEBOTO cnaea ¢ Mmogynem ynpyroctn E= 0,7-10 kr/cm?.
Mpu opyrom 3HauYeHUn Moaynst ynpyrocTu 3HaveHne npornba ymHoxaetcst Ha Ke.

ALUMIN/ PACYETHbIE CXEMbI I CTATUMECKVE PACHETbBIL.  TEXHVYECKI KATAMOr M 08.07
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CVUCTEMA HABECHOIO ®ACAIA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbIE CXEMbl 1 CTATUMECKME PACHETHI

OcHobBHble pacyemHble hopMy bl

Ha ocHoBaHuM paHee NpvBedeHHbIX PacYETHbIX CXEM U Tabnuu cocTaBneHbl hopMynbl AN NPeABapUTENBHOIO
onpeaeneHns napaMmeTpoB KOHCTPYKUMK. [pn 3TOM BCe TUMbl CXEM MOXHO YCMOBHO pasfenvTb Ha OAHO- , ABYX-,
N MHOronposneTHble (0T Tpex - U Gonee nponeTos). Takoe AeneHne 06yCrnoBneHo TEM, YTO YCUNUS U NepeMeLLeHnst

B TpeX- n bonee NPOJIeTHbIX HEPa3pe3HbIX CXeMax AOCTaTO4YHO Maro OTIIN4YakoTCA.

PacuetHan OpHonponeTHas [ByxnponeTHas Tpex- n 6onee nponeTHas
cxema Harnpasn.
Onpegensaowmi Makc. momMeHT B nponete: | Makc. MOMeHT Ha cpeaHen Makc. MmOMeHT Ha BTopown
napameTp 2 onope: ) onope: 2
M= 0,125qL M= 0,125 qL M= 0,110qL
TpebyeMblii 2,2 2,2 2,2
= < | momenT W= 0,1259L-10 Weo = 0,125q9L - 10 W = 0,1109L - 10
8 §| conpotuenenus| X R X 085R X 085 R
=) 5
S 3| ponycTumbln R . R - R .
é‘ 8_ nponet L=0,28- —WX_ L =0,26-" —WX_ L=028- —WX_
cC
f max 1
McxoaHbIn napameTp AN pacyeTa Ha KeCTKOCTb - OTHOCUTENbHbIN NPOrnd, paBHbin — = ? ,
n
roe K — koadhuumeHT oTHOCUTENBHOMO Nporuba. Kn ans Bentdhacagos npuHumaetcs o6biuHo 200.
5 =
= _| wowent " | ;=018 Kn-q'C | | 0079 Kn-q'L | = 0100 Kp Q'L
5| vHepumm X 10° X 10° X 10°
|y
EE= N
58 Tponer \[Tx-10° [1x 10° A [1x 10°
<l L=1,752-\/>§— L=2,330-\/>§— L =2,154- \|[—X——
q - Kn q - Kn 9 Kn
OnopHble peakuun oT 4eNCTBUSE BETPOBOWN Harpy3ku
Ha Hecywen B B B
onope  —Ya Ya =05-qL Ya =0,375-qL Ya =04-qL
Ha BTopon
onope  —Ya — Ys =125 qL Ys =1,15-qL

Mpu gocTaTovHO HaAEXHOM 3aKpenneHny HanpaBnaLWMX OT MOBOPOTA CEYEHNI B 30HE CTbika HanpaBnsAoLLen
(aTo obecneumBaeTcs Npu y3nax cTbika Hanpasnsowmx cm. n. 03.01) yeunusa n nepemelLieHns BO BCEX NponeTax, Kpome
OBYX KpanHux, 6yayT oAMHAKOBbIMU U PaBHbIMU COOTBETCTBEHHO:

OTHOCUTENbHBIA NPOrMb

f™ _oo03.q'L

NPONETHbI MOMEHT MOMEHT Ha ornope nonepevyHas cuna| prnopHaa peakuna

M= 0,042 qL* M= 0,086 qL° Q=05 qL Y =1,0qL L "
2 2
. _ 0,086 gL - 10 _ 0038 Kp-q'L
Toraa onsa psiAoBbIX NPONETOB: = OO M= 1Y =0 n
P P Wy 0,85- R 103

Kak BngHo 13 popmyn, MHOronponeTHas cxema C 3alemneHveM HanpaensLlern B CTbikax MMeeT HanbonbLLUyto
HeCYLLYI0 CMOCOBHOCTL MO NPOYHOCTM M KECTKOCTU. [INa HAaOEeXHOro 3alemneHns HanpaBnsawoLLen cnegyeT uc-
nonb3oBaTb HECUCTEMHbIN 3auen gnvHon 0o 250 mm. [Ans BbipaBHUBaAHUSA MOMEHTOB M NPOrMboB B KpamHUX NPo-
netax c psiAoBbIMU NponeTamMu crneayeT NpuHMMaTh KpariHWe nponeTbl kopoye npumepHo Ha 20%. bonee ge-
TanbHo cM. 1. 08.20. Takke BO3MOXHO YCTPONCTBO B KpaHEM NPOfeTe XeCTKOro y3na coeanHeHnst Hanpaens-
IOLLIMX C OCHOBAHMEM MYTEM YCTAaHOBKU NapHbIX KPOHLUTENHOB.

MpuHMMaemble 1 nonyyaemMble pasmepHOCTH B hopmMynax YacTHble dopmynbl Ans onpefenerus |, u L

L
q

R — pac4eTHoe conpoTuBreHue, Kr/cm?

W, — MOMeHT conpoTusnexus, cm?

I, —™MomeHT nHepuum, cm*

BbiBeAeHbl Ans antoMUHMEBOro Cnnasa ¢ Moaynem
ynpyroctn E= 0,7-10° kr/cm?.

Mpw Apyrom 3HayeHMy Mogyns ynpyroctu 3HadeHue
Ix y:l;/IHO)KaeTCFI Ha koadpd. K , 3HayeHve L genutca

— AnvHa nporneTta m M — narnbatoLmm MOMEHT, KrM

— pacueTHoe BeTpoBas Harpyska, Kr/MQ — nonepeyHasi cuna, Kr
Y - onopHas peakuws, kr Ha\[ K,

OTHOCUTENbHBIV NPOruod -

6
K = 9710 rpeE- MoZyrnb Ynpyroct apyroro
BenuumHa 6eapasmepHas E

E 2
MaTtepuana, Kr/cm?.

08.08 M TEXHVNYECK/IA KATAJIOT.
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbIl N CTATUMECKUE PACHETDI

PacyemHas cxeMa mpexnponemHas HepaspesHas. Hecyulul KpoHWwmelH - pastenbHsil wapHupHo-pamHbil (HPLIP)

LLlapHMpHO-paMHBbIN HECYLLMIN KPOHLUTEWH CO CTEHON CBA3aH
X LIApHUPHO, a C HanpaBnsoLwer 0bpadyeT pamHbIV XXECTKUIA y3en, CNOCOBHbIV
BOCMPUHUMATbL MOMEHT OT Beca 0bnuL0BKM 1 roNoNIeAHON Harpy3Ku.
Takoi cnocob kpenneHus UCKMoYaeT AOMOSNHUTENBbHYIO Harpy3ky Ha Atobenu

Cuctema koopauHaT 7
Mn0oCKOCTb CTEHBI

OCb Y nepneHavkynspHa Y OT JencTBUa Beca 0ONULIOBKM M rononeaon CocTaBnatoLLLENn.
MMOCKOCTM CTEHBb! s
Yoi| =K gm®-
‘ % > >QA qlL 3nipsl ycunuu u npozudod om Bempobou Hazpy3ku B nponemax
X
! Oniopa ana Q  Onwopa ans M Oniopa nporn6os Cxema
xl f Harpysok
@ Yz kap-qL KaP-q L —
| > —]
- 2 =
~ e 1ZA - qZLH \ / Koo L - =
~ o |—o1
ju— -~ U
" \ f o s
; 18
e Al oot Dued L LS
- 2 - ]
- KB ‘é |_2 D' l~— Ocb
I \ max ~— CUMMeTpUK
BC ]
B ]
© | g {Yowm wwal heat |
‘ né)‘ q L | ~—o
= ]
© | 3 Yo= K&z qL K& q/ _
x‘ 3HayeHusa ycunuii n peakuui B obLiem Buae onpeaensercs no hopmynam:
| n =K. gL — .
1 cna: o Q= Kardb o grpe Y= Ko al
- _ focaount M= K, L' ropeweuows £ = K, q" L'
@ [ns yno6cTea Bce 3HAYEHWs! YCUMUIA M OTHOCUTESIbHbIE NepeMeLLEHNs daHbl
Yar=Kg®- q L| B saBucumocTi o napameTtpa anuHbl cpearero nponeta L
J A Mpu onpeaeneHn OTHOCUTENbHBIX Npor6os nputumats J — kr/m; L — wm; | — e
[ononHuTenbHble NOSACHEHMs cM. Ha n. 08.12, 08.13.
o 3HaueHue koadhcuumeHTa HepasHonponethoc: Ky = Lk / L
E |O0sHavenue gg“m . 100 | 095 | 09 | 085 [ 080 | 075 | 070 | 065 | 0,60
& Py 3Ha4yeHue koadpduumeHTa K Ji B oBueit hopmyne B 3aBucumoctn ot K 1
g g Ya=Yo Kui- q L 0,400 | 0,376 | 0,352 | 0,325 0,297 | 0,268 | 0,239 | 0,209 | 0,180
o X
g 3;3_ Ys=Ye Kusi-q L 1.100 | 1.074 | 1.048 1.025 1.003 | 0,982 | 0,961 0,941 0,920
% QP=-Q* Kii- q L 0,400 | 0,376 | 0,352 | 0,325 0,297 | 0,268 | 0,239 | 0,209 | 0,180
g |Qf=-QKii-glL 0,600 | 0,574 | 0,548 | 0,525 | 0,503 | 0,482 | 0,461 | 0441 | 0,420
§5QY--Q " Ki-qL 0,500
%_ M= M| Kui- q L2 0,080 | 0,071 0,061 0,052 | 0,044 | 0,036 | 0,028 | 0,022 | 0,016
50% M, = M, | Kui: q L2 0,100 | 0,095 0,090 | 0,086 | 0,082 | 0,079 | 0,076 | 0,074 | 0,072
E § Mg Kai- q L2 0,025 | 0,030 0,035 | 0,039 | 0,043 | 0,046 | 0,049 | 0,051 0,053
P . 3 3 3 . . 3 - N N }
g%ng/ K [ Kui-q"L /1x0,365-100,303-10 |0,247 . 10|0,196 - 10°|0,152-16°]0,112 - 10'|0,078 - 10|0,050- 16°]0,027 - 10’
self"/ Ly | Koi- Q"L /1xo,100. 100,082 100066 10'|0.052- 10'|0,039 - 100,028 - 100,018 10'|0,011-10'|0,005 - 10
) 3 3 3 - : : - N N 3
Eeffee /L | Kii- Q"L /1xo,008-10]0,017 100,026 10°]0,034-10°]0,040 160,046 - 10°]0,051 - 10°]0,055 - 16 0,058 - 10°

ALUNMIN
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CVUCTEMA HABECHOIO ®ACAIA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

PacyemHas cxeMa mpexnponemHas HepaspesHas. Hecyuiul KpoHwmedH-pasdensHeil wapHUpHO-pamHell (HPLLP)

Cuctema KoopavHat Z LLlapHVMpPHO-paMHbI HECYLLMIA KPOHLUTEWH CO CTEHON CBA3aH
X LIAPHUPHO, @ C HanpaBnsioLLen 06pa3yeT paMHbIi XECTKUI y3en, CNoCOBHbIN
MnockocTb CTeHb! BOCMPUHUMATL MOMEHT OT Beca OBMM1LIOBKM W FONOSIEAHON HarpysKu.
ocb Y nepreHaukynsipHa Takor cnocob KpenneHus UCKIYaeT LOMOSHUTENbHYIO HarpysKky Ha ao6enu
[MOCKOCTM CTEHbI o Y OT AeNcTBUS Beca 0ONULIOBKM M roNoneaon CocTaBnatoLLEn.
Yoil= Ya 3niopsl ycunul u npozudob om BempoBou HOZpY3KU HO KOHCONAX
% o Cxema
o Ontopa ana Q Oniopa ana M Oniopa npornbos Harpysok
' max
| i q
XV Ya= QF+QY Qr M,|= M, BeTpoBast
® | s
Q -
~N B
x <i> [am}
- \ - MAB
g# f max
X AB
- np
A YB = QA KE;,, e MA
~ -
o
r 1 Ocb
o f max CUMMETPUM
BC
nes
Yo = Q. K% { M,
© 74%_'4_ nes
Q.
X
nes
Yo- Q7"+ Q¥ Qv Mol=
® | = D K
- — 9
) [~ seTpoBas
= [na yno6cTea BCce 3HAaYEHUST YCUINUIA U OTHOCUTESbHBbIE NMEPEMELLEHNA [aHbl
@ - — B 3aBMCMMOCTM OT NapameTpa AnWHbI CpefHero nponeTa L
Yai= Yo Mpv onpeaeneHn OTHOCUTENbHbIX Nporn6os npuinmats J -ki/m; L - m; | - em®
J [ononHuTenbHble NOSAICHEHNST cM. Ha . 08.12, 08.13.
o 3HaueHue koadbcuumenTa HepasHonponethoctn Ky = Lk / L
£ |OBosHauenme g(f“:f"na 1,00 | 095 | 090 | 0,85 [ 080 | 075 | 070 | 065 | 0,60
& Py 3HauveHne koaddurumneHTa K Ji B oBuweii hopmyne B sasucumoctn ot Ky
— 2
2 M= M, M, M. = qK"2
0
§ % M, = M. K.i: MK 0,200 0,194 0,188 0,181 0,174 0,167 0,160 0,152 0,144
==
52| My KsirM K 0,521 0,527 0,536 0,548 0,564 0,582 0,604 0,629 0,657
[} nes nee
g -Q=aq7 -Q=Q7 -aK
g351QY=-Q7° KM /L | 1200 | 1,257 | 1,320 | 1,390 | 1,468 | 1,556 | 1,656 | 1,772 | 1,901
23 Ye=Ye Ksi-M/L| 1,200 | 1,257 | 1,320 | 1,390 | 1,468 | 1,556 | 1,656 | 1,772 | 1,901
Q X
g 5;3_ Ya=Yo gK + Ys
. 3 -3 -3 3 -3 -3 3 3 -3
an | K Ko M L/s 375 1674170 16']3,965 153,758 16'|3,549 15 |3,341 16'[3,130 10 |2,919 102,707 10
35/f e /K [Kui- M K/l 3,645 10
£3 ma | [Koi- My L/ 3 3 3 3 3 3 3 3 3
s=" a8 k JI K x/0,770-10 10,736 10 |0,701- 10 |0,666- 10 (0,631 10 (0,596 - 10 0,561 - 10 |0,526- 10 |0,491- 10
£ e max L Ksi M. L/l -3 -3 -3 -3 -3 -3 3 -3 -3
solTge / JI! K x10,365- 10 10,353 10 |0,341- 10 |0,329- 10 (0,316 10 {0,303 10 0,290 10 |0,276- 10 |0,261- 10

0810 M TEXHWYECKU KATAMON. PACHETHBIE CXEMbI 1 CTATUHECKME PACHET! ALUNMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

PacyemHas cxeMa mpexnponemHas HepaspesHas. Hecyulul KpoHWmelH - pastenbHull wapHupHo-pamHeil (HPLIP)

LLlapH1PHO-paMHbIN HECYLLMIA KPOHLUTEWNH CO CTEHON CBA3aH
LUapHMPHO, a C HanpaBsnsoLwer o6pasyeT pamHbI XXECTKUI y3er, CNOCOOHbIN

BOCNpPpUHMUMATbL MOMEHT OT BeCa 06NULIOBKM 1 rononeaHomn Harpysku.
Taxkon cnocob KpenneHna UCKNK4YaeT AONOSIHNUTENbHYH Harpy3Kky Ha arbenu

X
MNnockocTb CTeH! L OT [eCTBUA Beca 0ONULIOBKN 1 rononeaon CoCTaBnsaoLLEN.
ocb Y nepneHankynspHa Y
MAOCKOCTU CTEHbI A .
3niopsl ycunut u npozudob om Beca oBnuuobku u 20n0nedH. Hazpy3ku
YD1 = D
@ % > Cxema
« Oniopa ans Q Ontopa ana M Sniopa npornéos Harpysok
}r?ax *
® B Vo= QF Qr M, =M,
N 1ZA = q,L, ! S
X R
éf MAB max
x fAB
Ye= Q7+ QF Mg = K5, - Nh
N
~ @ = 3
= 3
D g
5 - max \5
M S
[0}
nes a
@ 5 Yc= Q. + QY |V|c=KBc*/K/IA
QJ;GB
=
© g Yem Qe |
X7
|
X7
- [Ons yno6cTBa Bce 3HAYEHUS! YCUIUIA Y OTHOCUTENbHBIE NEPEMELLEHNST AaHbl
@ B 3aBMCMMOCTU OT napameTpa ANnHbl cpeaHero nponeta L n 4
Yai= Ya Mpu onpeaeneHnn oTHOCUTENbHBIX NPOrMGoB NpuHMMaTL { -Kr/m; L-mly-cm
F [ononHuTenbHble NOSAICHEHNs cM. Ha . 08.12, 08.13.
o 3HaueHue koadbcuumenTa HepasHonponethoctn Ky = Lk / L
g| Obosra Obwas 17,00 | 095 | 090 | 085 | 080 | 075 | 070 | 065 | 0,60
2 YeHue dopmyna - —
= 3HauveHwne koadpdurumeHTa K Ji B 0obuieii popmyne B saBncumoctn ot K
%E’r_ M, M. M . :quH'e
§ % M, Kuir M 2 0,267 | 0,261 0,254 0,248 | 0,240 0,233 0,225 0,216 0,208
E § M, KsirM ZE 0,495 | 0,500 0,510 0,523 0,539 0,559 0,582 0,608 0,638
g_ Q. Koi-Mg/L| 1,267 | 1,327 | 1,394 | 1,468 | 1,550 | 1,644 | 1,750 | 1,871 | 2.013
0
?::'g QY Ksi-M,/L| 0333 | 0327 0,320 0,314 0,306 0,299 0,291 0,282 0,274
25| Ya= | Kui My /L| 1,267 | 1,327 | 1,394 | 1,468 | 1,550 | 1,644 | 1,750 | 1,871 | 2.013
QX
g § Y = K.i- MZE /L| 1,600 | 1,654 1,714 1,781 1,857 1,942 2,040 2,154 2,286
BIf "/ K| Koi- My L/144,210.1014,015-10°|3,819. 10°|3,621- 10°|3,422- 10 |3,221- 10 |3,019- 10|2,820 - 10°|2,610- 10
2 e max L. [Ksi M. L/l 3 3 3 3 3 3 3 3 3
§a§) AB / k Ji ZE x{0,711-10 |0,681-10 {0,650 10 {0,619 10 {0,588 10 |0,556- 10 |0,524 - 10 |0,492- 10 |0,459 10
58lfee /L | Kui- My L/Ido180-107|0,176- 160,171 10°]0,166 - 10°]0,160- 10°|0,153- 1°|0,146  10°|0,138 - 10°]0,130 10’
ALUM'N PACYETHbIE CXEMbI 1 CTATUMECKUE PACYETbI. TEXHUYECKUI KATANOr M 08.11
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CUCTEMA HABECHOTO bACAZIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

PacyemHas cxema MpexnponemHad Hepa3pe3Has. BcnoMozamenbHble pac4emsl dna cocmabnerus madnuy

dopmynbl AnNA cocTaBneHus Tabnuubl yecunuin ot BETPOBOW Harpy3ku B nponetax ( cxema Ha n. 08.09 )

Popmynbl Ana k03 PULMEHTOB

2
KQP = (1,127 Kn - 0,55 Kn - 0,178) K"® = (0,362 Ki - 0,17 K - 0,1123 )

KE®® = (- 1,127 Ku + 0,55 Kit +1,178) | K% =(-0,091Ku +0,10 KA +0,091)

K™ = (1,127 K -055 Kt -0,178) | K& =(0,091 K - 010K +0,034)

rae: KH — koapULMEHT HEPaBHOMPONETHOCTM Kn = Lk / L
Ya=Yo = KaP QL =KaP QL Ku =(1,127Kn -0,55Kn -0,178) - q L- Kn
Ys=Yc= K& Q Lk +05 QL =kgqL kn +0,5-QL =[(-1,127 Ku+0,55Ka +1,178) - Kn +0.5] - L
QP=-QF = Kg? - ( Lk = KgP-qL- K =(1,127Kn - 0,55 Kh -0,178) - q L - Kn
Q2p= _Qgea - K(g:B' q Lk

T=-Qr =05-qL

2
MAB= MCD = K;'\V? ' qL k
Mg, = M, = K& ql®  =(-0,001 KH+0,10K|—2|+0,091)-qL2

K&®- QL Ku =(-1,127Kn +055Kn +1,178) Q L K

5 2 2
K - qL* Kn™ =(0362Kn-017Kn-0,1123) - QL -Ku

2
My = K% gL® =(0,091Kn - 0,10 Ku +0,034) L

Popmynbl ANs COCTaBNeHVa Tabnuubl yCUnuin oT BETPOBOW Harpysku Ha koHconsx ( cxema Ha n. 08.10)

MomeHT Ha onope A OT KOHCOMN MomeHT Ha onope B OT KOHCONWU He 3aBUCUT OT AfIMHbI NPONeTa, HO 3aBUCUT OT HEPaBHOMPONETHOCTH

M,=M, =qK7/2| M,=«k% M,

MomeHT B nponete AB Ha paccToAHUN OT ONopbI A, npu KOTOPOM MOMEHT OT BETPOBOMN Harpysku no cxeme 1 makcumaneH

MAB - MA _ MA'((1+KM)K Lk)= MA_(,]_ Kmax_ Kmax_KBM) =KJi'MK

Lk
Qiea= qK
Q7 :(1+KE,'W)-MK/Lk :(1+K?\A)-MK/(L'KH)=%-MK/L
n ?,l _ nes np _ 1 KE;,,
Yo =-qQr =K M /L Yas Qe QpegKe Al om, gL
dopmyrnbl Anst onpefenenus K, K% = (0,237 Kn - 0,06 KH2 +0,023)

Popmynbl Ans COCTaBrneHVs Tabnuubl yeunuin ot Beca o6nunLoBK/ 1 rononeaHon Harpysku ( cxema Ha n. 08.11)

BepTuKanbHasi onopHas peakuusi Ha onope A: Z A = qZLH
MomeHT Ha onope A OT AeNCTBUSI BEPTUKANbHOW Harpy3ku ¢ aKCLEHTpUCUTETOM E : M A M = =( z L H’ e
Hau6onee sHaunmble momeHTb [V Al M g » ONepeyHble curbl Q’;e“ " Q"Bp, OMOpHbIE peakLmun Ya v Ys
MB = K- M, =Ksi'Mz
MomeHT B nponeTte AB Ha paccTtosiHum OT onopbl A, Npy KOTOPOM MOMEHT OT BETPOBOM Harpy3ku no cxeme 1 makcumaneH
- ) (1+KB)KmaX'Lk
MAB MA MA-( M ) =MA-(1-KmaX- KmaX'KE:w) =KJi'MZE
Lk
B
QTB = (1+KE;A)-MZE/Lk = (1+K?\,,)'MZE/(L'KH) = %-MZE/ L = KJi'MZE/ L
QY =(Mg* M)/ L = (K5+K%) M/ L=Kui My /L
YA= QnAeE = KJI : MZE / L
nes
Ye=Q, + QY = KJi'MZE/ L

K® =(0,276 Kn - 0,08 KH +0,0708 )

KS =~ 0,066

0812 M TEXHVHECKU KATAMOr. PACYETHBIE CXEMbI U CTATUMECKVE PACYETBI ALUMIN



150

CUCTEMA HABECHOIO ®ACALA

C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

PacyemHas cxema MpexNponemHasd Hepa3pes3Has. BcnoMozamenebHble pacHemsl dna cocmabneHus madnuy

Q)OpMyJ'IbI [Ans cocTaBneHus Tabnuibl OTHOCUTENbHBIX I'IpOI'VI6OB ONSA TPeXnponeTHOn HepaspesHoi 6anku ¢ KoHcoNAMM

MpuHATbIE 0GO3HAYEHUS U PA3MEPHOCTU:

K - anuna koHconm, w;
L k — AN1Ha KpaliHero Nponeta, m;

L
Ly

e -BblJ1€T aHKEePHOro KpOHLIJTeI7IHa, M;

PR fR/ L fa/ L -
OTHOCUTENbHbIE MaKCUManbHble NPOrMbbl

Ha koHconu, B nponete AB u nponete BC.
KoopanHaTbl MakcMmanbHbIX npornbos B Npo-
netax 6e3 60nbLLON NOrPELLHOCTN MOXHO MpW-
HATb ANA BCEX CNyYaeB HarpyXeHus paBHbIMU
( cM. antopbl npornbos.)

— OnvHa cpegHero nponeta, M;

— ANVHa HanpaensoLen, M;

n
(' —HopmaTuBHas BeTPOBasn Harpyaka, Kr/M;

n
q ~—HOpMaTuMBHas Harpy3ka oT Beca 06nULOBKM
W TONONEeaHON COCTaBMSALLEN, KI/M;

M = q" K2/2 — MOMEHT oT

HOPMAaTUBHOW Harpy3ku qn Ha KOHCOMNU, KI*M;

M = q;LH * B — MOMeHT oT
HOPMaTWUBHOWN Harpy3ku q; B pamMHOM y3ne
COeAVHEHUsI HanpaBnsioLLe C HECYLLMM KPOH-
LUTEAHOM, KI*M;
Ka = L K / L - xoadpuumeHt
HepaBHOMPONETHOCTY.

|« — MOMEHT nHepumu Hanpasnsiower, cm®

K Ji — uncrosble KO3 PULMEHTDI

YacTHasa dopmyna ons onpegeneHns
npornboB Npv HanpaensLLen U3 antomm-
HVMEBOro crnaea c MoAyneM yrnpyroctu
E=0,7-108 kr/cm2.

Mpw gpyrom 3Ha4yeHUn Modyns ynpyroctu
3HayveHve npornba ymMHOXaeTcs Ha:

K 07-10°

roe E — moaynb ynpyroctu
maTepuana, Kr/cm?

e =

Dopmyrbl AN5 cocTaBneHns Tabnuubl OTHOCUTENBHBIX NPOrMboB OT BETPOBOW Harpy3ku B nponetax (1-a cxema sarpyxeHus Ha 1. 08.09)

dopmMyna ans koapdpuLmMeHToB

max

OTHOCUTENbHbIN NPOrnd f AN 3 AN 3 o 2

1A KoHCOM KK =Ka-q"L/EI, =K,;-qQ"L/ I, Kui =(1,107 Kn - 0,926 Kn +0,1838 )

OTHOCUTENBHBIN NPOrMbd max

5 nponeTe AB I_AB K q"L*/E |l = K, q"L%/ I, Kui =(0,3429 K -0,3106 Ku + 0,0678 )
k

OTHOCUTENBHBIN NPOrMd max

& nponete BC BLC K q"L*/E I, = K, q"L%/ I, Kyi = (-0,1786 Ki +0,1607 Kn + 0,0259 )

dopmynbl A1A COCTaBNEeHNUs Tabnuubl OTHOCUTENbHbBIX NPOrMOOB OT BETPOBOW Harpy3Kku Ha Kol

hconsx (2-a cxema 3arpyxeHus Ha n. 08.10)

OTHOCUTENbHBIN NPorMd
Ha KOHcomnu

lMocTosiHHaa cocTasnsoLwas

[MepemeHHas cocTasnsoLwwas

Popmyna ans koapdmumneHToB

max
KQ

K

max
KM

K

max

f f

+

f

KKQ - 3,645-10 - MK /1,

f max

% = Ki ML 71k

KJi =(-0,2286 Ki +4,5357 K + 0,0675 )

max

B nponete BC

OTHOCUTENBHbIN NPOrn6 _AB _ K .- .
= npomore AB P Ly i ML /I KJi =(-0,0214 Ku +0,7333 K + 0,0583 )
OTHOCUTENbHbIV NPOrné g‘éx

L KJi-MK-L /Ix

KJi =(-0,0786 Ki +0,3847 K + 0,0587 )

dopmMyIbl AN cocTaBneHns Tabnuubl OTHOCUTENBHBLIX NPOrMGOB OT Beca 0GNULIOBKY 1 rofnoneaHoi Harpy3ku (3- cxema 3arpyxeHus Ha 1. 08.11)

dopmMyna ans koapdULMEHTOB

max
OTHOCUTENBHBIN NPOrMb f K 2
Ha KoHconM K - K, Mz L /I K i = (- 0,0286 K + 0,4457 Ku + 0,0039 )
OTHOCUTENBHbIV Npornd max 2
B nporeTe AB LAB = K, Mzx'L /1y K si = (-0,0071 K + 0,0744 Ku +0,0038 )
k
OTHOCUTENbHBIN NPOrMG max 2
8 nponete BC % = KJi-MZE-L /1y K si = (- 0,0114 Kn + 0,0307 KH - 0,0013 )

ALUNMIN

PACHETHbBIE CXEMbI 1 CTATUMECKWE PACHETbI.

TEXHNYECKUI KATAIIOr H 08.13
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CVUCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

MpuMep pacyema c ucnons3obaHuem dopmyn u madauu. Moddop No ynpoweHHsIM hopMyNam

Mpumep GbicTporo noabopa NapaMmeTpOB HanPaBnAOLLEN C UCNONb30BaHNEM 0606LLEHHBIX popmMyn Ha n. 08.08

1 AeTanbHOro NpoBEPOYHOrO pacyeTa HanpasnswLler no Tadbnuuam Ha n. 08.09 ... 08.11.
PacueT BbINONHUM AN ABYX TUNOB TPEXMNPONETHLIX CXeM: 1— 51 -TpexnponeTHas Hepa3pe3Has C LUapHUPHbLIM
KpenneHvem HanpasnsioLwen Ha HecyLLleM COBMELLEHHOM KpOHLUTerHe (cM. y3en Ha nucte 03.02),
2-9 — TpexnporneTHasa Hepa3spesHasd ¢ pasgefbHbiMU KPOHLUTENHAMM Ha CTbIKE HanpaBnsoLWmMX, HECYLLNA KPOHLUTENH
LIApHUPHO-PaMHBbI (C OCHOBaHWEM CTEHbI LUAPHUPHO-PAMHbIN KPOHLUTENH COEANHEH LUAPHUPHO, a C HanpasnsoLLemn
COe[IMHEH XeCTKO, 06pa3yst pamHbIN y3en, CNOCOBHbIM BOCMIPUHUMATbL MOMEHT CM. y3nbl Ha n1. 03.03, 03.04).
VcxogHble ycnosus: maTepuan obnmuoBKkM KepaMmorpaHuTHas nnutka pasmepom 600x600x8;

war Hanpasngwowmx — 0,6 M, AnuHa HanpasnsawLen — 3,6 M, AnvHa nponeta — 1,2 m;

BbicOTa 34aHusa — 15 ataxen (55m), BTOpoW BETPOBOM panoH, TN MeCcTHOCTU B.
MpuHMMaeMble Harpy3ku: B 4aHHbIX NpUMepax NpUBEAEHbI YXKe rOTOBbIE BENNYUHBLI PACHETHbIX HAarpy3oK.
MeToauky onpegeneHusa Harpy3ok cM. B pasgene 7.

PacuyeTHble BETPOBbIE HArpy3Ku: PacueTHas Harpyska OT Beca NninTku:
g=p-B nrononegHas Q. = P, B
BeTtpoBoe pgaBneHue BetpoBow oTcoc BeTpoBon oTcoc

qz=(0,008-2400-1,2+8-1,3)-
*0,6 = 20 (kr/m)

B LleHTpe 30aHnA B LleHTpe 30aHnA B yFJ'IOBOVI 30HEe

g=89-0,6=53 (kr/m) | q=98-0,6=59 (kr/m) [q=160-0,6=96 (kr/m)

PacuyeTHble cxeMbl C anopamMm yCUnuin n nepemeLLeHnsamu npusegeHsl Ha n. 08.03.
Mo ynpoleHHbIM dhopmynam Ha . 08.08 onpegenum TpebyemMble MOMEHTbI COMPOTUBIEHNS U MOMEHTbI MHEPLINA
ONsi HaNPaBnsOLWLEN U3 arntoOMUHUEBOTO CMNaBa Co CNeayLMMM pacyYeTHbIMWU XapakTepuUcTMKamMmm:
pacyeTHOE COMPOTUBNEHNE PACTSKEHMIO, CxXaTuio U M3rmby R = 1340 kr/cm?;
3HayeHue mogynsa ynpyroctn E= 0,7-10 %ricm?2.
Tpebyembit MOMEHT CONPOTMBINEHMSA HanpasnsaoLwen no opmyne Ha n. 08.08 ana Tpex n 6onee nponeToB
B LIeHTpe 3gaHus B YrMOBOW 30He
_ 0,110-59-1,2210? _ 0,110-96-1,22-102
©0,851340 ©0,851340

.a-] 2. 2
W. = 0,110-g-L*10

X 0,85-R WX

=0,82 cm® W,

=1,34 cm?®

(3pecb B chopmynax gns onpegenexHus WX NpUHAT ko3 durumneHT 0,85 NOHMKEHNS pacHETHOrO CONPOTUBMNEHUSA
AN ydeTa AOMNONMHUTENBbHbBIX HANPSPKEHUIM OT PACTSXEHUS U KacaTenbHbIX, B OCHOBHOM MO NPUYMHE TOTO, YTO
ycunusi Npy To4e4YHON nepegave Harpysku npu Hambonee HebnaronpuSTHOM BapuaHTe pPacnonoXeHns MoryT
npeBbllaTh YCUNNS NpyY paBHOMEPHO-pacnpegennutTenbHon Harpyske npumepHo Ha 20 ... 25 %.)

TpebyeMbiit MOMEHT MHEPLMX HanpaensaoLwen no opmyne Ha n. 08.08 ans Tpex- u 6onee NponeTos.
|, = 0100 Kp-q'L

10°
HopmaTueHas sBeTposas Harpyska (" = q/ K2, roe Kﬁ — KO3 PMLIMEHT Nneperpy3ku 4ns BETPOBOWN Harpysku.
f max 1 f max
rae K p — AnvHa eAuHUYHOTO |'|porv|6a.T = T — OTHOCUTENbHBIN NPoruneG.
n
OTHocUTenbHbINA Nporné npuHuMaem 1/200 , Torna K =200
B LIEHTpe 34aHus B YrIIOBOW 30HE
| .= 0'100.202)(.)(359/1 4)-1,23 =146 o [ e 0,100-202)('3(396/1 4)1,23 =237 "

[Mony4eHHble 3HaYeHNss MOMEHTa CONPOTUBIEHNS N MOMEHTA MHEPLIMN CPaBHUBAEM C PACYETHBIMU 3HAYEHUAMYN
ONA HanpaBnsoLWMX, XapakTEPUCTUKM CeYeHnn npmuBeaeHsbl Ha nucte 08.17.

0814 M TEXHVHECKU KATAMOr. PACYETHBIE CXEMbI N CTATUMECKVIE PACYETBI ALUNMIN/



MpuMep pac4ema c ucnonb3obaHuem GopMyn u madnuu. TpexnponemHas HepaspesHas C kpoHwmeuHoM muna HCKL

Cuctema koopanHat 7
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CUCTEMA HABECHOIO ®ACALA

C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

Oniopbl YCUNUIA OT pacyeTHbIX Harpy3ok CxeMbl pacyeTHbIX Harpy3ok
BeC

MNOCKOCTb CTEHbI Ontopa Ontopa Ontopa BETPOBAs 06nMLOBKN
MonepeyYHbIX MOMEHTOB  MPOAOIIbHBIX q
ocb Y nepneHaukynsipHa Y cun (kr) (kr-m) cvn (kr) Ontopa Y z
NMNOCKOCTU CTEHbI E e OTHOCUTENBHBLIX| ™1
%, /[IYA:B= 25,4 kr /25,4 ] npornGos
@ o YA'-L= 25,4 xr 25,4 72
~ Za=T2xr 3 o =
S 6,10 3 =
N2 S .
\ f s {2 | =
L g | £
YBf 70,0 kr 31,8 7,63 48 =~ g 1g
% 38,2 " 1IN
~ S — 1 © (on
5 S u
P ' 1,91 / ~
\ e\
L ||
Yc =70,0 kr 38,2 7,63 -
© % o 31,8 |
" |
[T 6,10 ~—
. |
7% Yar =254 kr 254 =
® =
ij =254 «kr
©
% MapameTp | Obwasa gopmyna YncneHHoe 3HayeHne napameTpa
—
t | Mo |Kigl? = 0,08:531,2%=6,1 kr'm
0
$E M. [Kiql? =0,10:531,22=7,63 kr'm
S 2
58 My [KuiqL? = 0,025-53-1,22=1,91 krm
e QY |Ki-qlL =0,4-53-1,2=1,91 kr-m
I
5 = |KuigqL = 0,6-53-1,2=38,2 kr'm
o o
ss| QY |Kuiql =0,5:53'1,2=31,8 kr'm
e Ya= |Kii-gL = 0,4-53-1,2=25,4 kr'm
Q X
g3 Ye= [KuiqlL =1,1-53:1,2=70,0 kr'm
Za= q,L, =203,6=72kr
55 o2 [ L | Kui- g"L-10°/ Ix|=0,100-(53/1,4)1,2*10°/1, =6,54-10" /1,
28| fae/L | Kui- q"L*-10°/14]=0,008:(53/1,4)-1,2*10°/1,=0,52-10"1,
KoadbdpuumenTs K i cm. Ha n1. 08.03. (Takke MOXHO Mcrnonb3osaThb Tabnumuy Ha . 08.09 npu Ky = 1.)
OTHOCcuTEenbHbIE NPOrMbbl ONpeaeneHsl 4ns antoMMHUEBOrO Cnnaesa ¢ Mogynem ynpyroctn E= 0,7-106 Kr/cm2,
ALUNMIN PACYETHbIE CXEMbI 11 CTATUMECKVE PACYETbI.  TEXHWHECKUM KATANOr M 08.15
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CVCTEMA HABECHOIO ®ACAIA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

lpuMep pac4ema C ucnonsb3obaHueM GopmMyn u madnuu. TpexnponemHas HepaspesHas C kpoHwmeuHoM muna HCKIL

Cucrema koopauHat 7 Aniopbl YCUNUIA OT pacyeTHbIX Harpy3ok CxeMbl pacyeTHbIX Harpy3ok

MNockoCTb CTEHbI X Ontopa Ontopa Ontopa BeTpOBaﬂ)GJ'lIBVIeI?lOBKI/I
MOMEPEYHbIX MOMEHTOB  NPOAOSIbHBIX q
ocb Y nepneH,u,MKynﬂpHa Y cun ( r) (Kr-m) covn (kr) Oniopa L z
NOCKOCTU CTEeHbI e - |
OTHOCUTENbHBIX
%» YA ] nporn6os
OF - A QT““ 72
‘ ?D — i
~ Za Sr w | =
~fe - Moo S I
\—‘_" | %
f " 18 | =
nen | \ o Lk s 2
| % Xﬂ Qo Qe 48 218
o B M ] s i N
~ = BN , g
o o ©
= N ! Mse \ s i
) ]| 2
[C — £
nes np M 7.63 o
© i %—MYi ar|\er M 7. =
NS
— I
()
— 2
N My | =
T <
B . | o
R Y Q% nairs
' T =
‘ TAT
A j -
YA1
E MapameTp | ObLan dopmyna [na ueHTpanbHOM YacTu nNpu [ns yrnoBon 30HbI
2 q = 59 kr/m npu q = 96 Kr/m
e Me |KsiqL? = 0,08'59-1,22=6,79 krm = 11,05 krm
gz M. | KiiqL? = 0,10-59-1,22=8,49 Kkrm = 13,82 kr'Mm
==
22 Mec Kui- q L2 =0,025-59-1,22=2,13 kr'm = 3,46 kr'm
o QY |Ku-qL =0,4-59-1,2=28,3 kr'Mm = 46,0 kr
sy
3 QY |KuiqlL = 0,659-1,2=42,5 kr'M = 69,0 kr
o0 o
5% Qe |KuiqlL =0,5-59-1,2=35,4 kr'm =576 kr
23] Ya= |[KigqlL = 0,4-59-1,2=28,3 krm = 46,0 1
o X
28]  Ys= |[KiiqlL = 1,1-59-1,2=77,9 krm =126,8 kr
Za= q,L, =313,6=72kr
Sol Fa® /Ly | Kui- g 107/ I« [= 0,100-(59/1,4)1,210°11,=7,30-10°7, = 11,8107,
oo 5 = _:
£8| o/ L | Kui- q"L*-10°/I|= 0,008:(59/1,4)-1,2"10°1,=0,58-10"11, =0,94-107/1,
M = Mg, My =M, Q?:ea= Q:py an QneB QTE an
KoadppuumerTsl K si cm. Ha n. 08.03. (Takke MOXHO UcronbsosaTh Tabnuuy Ha n. 08.09 npu Kn = 1))
OTHOCcuTenNbHbIE NPOrMbbl ONpeaeneHsbl 4ns antoMUHUEBOTO CniaBa ¢ Mogynem ynpyroctn E= 0,7-106 Kr/cm2,
08.16 M TEXHWNYECK/IA KATAMNOr. PACYETHbIE CXEMbI 1 CTATUYECKWE PACHETDI ALUMIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWJIMPYEMbIM BO34YLLIHbIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKME PACHETbI

rEDMEIT]ﬂU‘-IE'EKUE Xapakmepucmuku CeYeHul HElﬂDElE]ﬂﬂIDU.lUX

Hanpaenstowasa AYPC.150.0102 Hanpaenstowasa AYPC.150.0101

FeomeTpmquKme XapakTepucTtukn ceveHmna npu nencreum

"eomeTpuyeckre xapakTepuCTUKN CNMOLIHOIO CevYeHns
B TOYKe 1 pacTsarMBatoLLMX HaNPSHPKEHUN

78
CMIIOLLUHOrO ocnabneHHoOro 0TBePCTUSMU '
1 1
18 o
! ~N
[@N]
- o 3 16 w0
LN ) i
= o — @
e G 3
|
- 60 —
4 ;* =
2 — 2 _ 3
A = 237 cm Wx = 1,67 cm
10 2 < | = 484 cm" = 140 cm
A = 231 cm A = 2,08 cm’ |, = 318 cm' i, = 1,16 cm
|, = 810 cm’ |, = 7,00 cm’
| = 514 om | = 491 o "eomeTpunyeckme xapakTepUCTMKM CNIOLLHOMO CeYEHUs,
y 3 y 3 ocnabneHoro oTBepCTUAMU
Wy = 1,78 cm Wy = 1,63 cm
i = 187 cwm 8 L
i, = 149 cm ]
o 1 |
"eomeTpryeckne xapakTepuCcTUKN CEYEHNS NpU ENCTBUN > & mi‘ 16 ey
! B o
B TOuYKe 1 CKUMAOLLMX HaNPSXKEHNA™ !
aa 2 \
CMIIOLLHOro ocrnabneHHoro oTBepCcTUAMHU ‘
18 | L
l\\
25 =
- 60 -
= -
=l B = A= 212cv W, = 156 cv’
) _ 4
] Iy = 4,51 cm
, I y = 2,97 cm*
70
O\.
=
Aaq): 1,99 cm? A°4)= 1,75 cm? eomeTpunyeckue xapakTepUCTUKMA CEYEHUS anst onpe-
| *— 301 om? | _ 537 om? [eneHns KacaTernbHbIX HaMPSXEHUI:
X ’ X ' '
| *= 5,14 cm* | = 491 om® B TOuKe 1 ]
Yo s Yo s nnowagb otcedeHHom Yactu: A = 1,28 cm?
Wy = 0,89 cm Wy = 0,70 cwm CTaTUYECKMI MOMEHT OTCEUYEHHOWN YacT OTHOCUTENBHO L. T
* FeoMeTpUYECKIE XapaKTEPUCTUKN CEYEHMS BbIUMCTIEHDI Sx1=0,33-2,69 = 0,89 cm*.

13 yCroBus 0B6ecneyeHmnst MECTHOI YCTOMYMBOCTY CxaTol  |B ToUke 3

30HbI CTEHKMU. nnowaab otceyeHHon yactu: A = 1,58 cm?

= CTaTUYECKUA MOMEHT OTCEYEHHOMW YacTN OTHOCUTEMLHO L. T)
€0METpPUYECKMNE XapaKTEPUCTUKN CEYEHMS ONs onpe-
P paKTep € Anaonp Sx3=1,580,92 = 1,45 cv’.
OeneHns KacaTernbHbIX HaNpPsPKeHNI: B TOuKe 4
B TouKe 4 . , nnowaab otceveHHom Yactu: A = 1,50 cm?
nnowane O'I:CGHeHHOVI HacTh: A _V1 28 cm CTaTUYECKUI MOMEHT OTCEYEHHOWN YacTu OTHOCUTENbHO LI.T|
CTaTU4YECKUIN MOMEHT OTCEYEHHOWN YaCTU OTHOCUTENbHO LI.T. _ ] _
~ ~ . Sx4=1,50-0,96 = 1,44 cm®.
Sx4=1,28-0,76 = 0,97 cm®.

PACHETHBIE CXEMbI 1 CTATUMECKUE PACYETbI. TEXHUYECKUIA KATAIOr W 08.17
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CVUCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI
HDUMED pac4{ema Ha NpPo4HOCMb U XecmkKoCmb

Ons cedyerns 150.0102 n. 08.17 npuBeaeHbl reoMeTpUYECKNEe XapakTEPUCTUKN C Y4ETOM rapaHTUPOBAHHOIO
obecrneyveHnst MECTHOI YCTOMYMBOCTU CTEHKN TaBPOBOMO CEYEHUS MPU AENCTBUN CKUMAIOLLMX HaMPSDKEHWUIA Npn
n3rnbe cornacHo pacyetam B COOTBETCTBUM € pekomeHaauuamn E.N. Benena n H.H. Ctpeneukoro (Metannu-
Yyeckme KOHCTpykumun. CneunaneHbin Kypc. Mocksa: Ctponnsgat, 1982. C.139).

Mpu 3TOM cuMTaeTCs, YTO YacTb CXKaTOW CTEHKM BbIKIOYaeTCs 13 paboTbl. B crniyyae npuHaTUS reomeTpu-
YeCKUX XapakKTEePUCTUK MO CMOLHOMY CEeYEHUI0 HeobXxoanMa NpoBepKa MECTHOM YCTOMYMBOCTU CXKATOW 30HbI
CTEHKM, YTO JOBOMbHO TPYOOEMKO. "

Kak BuaHo, Ans ceyenns Hanpasnsiowein Tuna 150.0102 Wy = 0,89 cm®, 4to npumepHo pasHo Tpebye-
momy. o npornbam nmeeTcs 3Ha4YMTENbHBIV 3anac XeCTKOCTU ANs MHOTOMPONEeTHON CXeMbl.

MpuHUMasi napaMeTpbl pacyeTHON CXeMbI NSt CPEAHEN 30HbI 30aHWS paBHbIMU NpeaBapUTENbHO BbIOPaHHbIM,
T.e. AnuHa nponeta L =1,2 m, Anga TpexnponeTHOW HepaspeHomn onpeaenseM ycunusa B Hanpasr-

NSLEn CornacHo pacyeTHbIM TabnuyHelM dhopmynam Ha n. 08.15.

Oniopbl BHYTPEHHUX YCUMWIN, OTHOCUTENbHBIX MPOrMbOB 1 ONOPHbIE peakuun Npu BETPOBOM AaBNeHUn npmse-
neHbl Ha n. 08.15.

AHanornyHble antopbl 4118 BETPOBOro 0Tcoca B LIeHTPe 34aHus 1 B YrroBOn 30He npuBedeHbl Ha nucte 08.16.
Mpn n3ameHeHNN HanpaBneHUs BETPOBOW Harpy3kn 3HaKn BCEX 3MOP OT BO3AENCTBUS BETPA MEHSAIOTCA Ha
NPOTVBOMNOSOXHbIE.

Ha ocHoBaHWW NprBeAeHHbIX 3Mop BbIMOMHAEM NPOBEPKY MPOYHOCTM HaNpaBnsatoLei no hopmyre:

=N +Mcy My x ¢ R T,
An I'xn Iyn

roe: My MOMEHT, AencTaytowmn B nnockoctn ZOY, Kr-cwm;
M y — MOMEHT, aevcreytowmii B nnockoctn ZOX, Kr-cm;
N NpoaonbHOE ycunve B HanpaBnsoLWeN, Kr;
| xn — MOMEHT UHepLMK CeYEHUSI HETTO OTHOCUTESILHO OcH X, om®;
I yn — MOMEHT MHEpLUM CeYeHUsi HETTO OTHOCKTENBHO ocn Y, om*;
A — nnowanp CeyeHus HeTTo, oM
R — pacyeTHOe COMpOTUBNEHWNE MaTepuarna pacTsSKEHNIO, CKaTUio, U3rnby, Kricm?
TC — KO3 PULMEHT yCnoBun paboTbl KOHCTPYKLUN;
X n Y — KoopauHaTbl NPOBEPAEMON TOHKN CEHEHUsI OTHOCUTENbHO HelTpanbHom ocn (cm. n. 08.17);
(O — HOpMarsibHbIE HAMPSXKEHNS B MPOBEPSIEMON TOUKE CEYEHNS, Kr/cMm®;

Haunbonee HarpyXeHHOe ceyeHne, Kak BUAHO 13 3Mop, HAXOAMTCS Ha BTOPOW CBepXy onope (onopa B).
Mpv BETPOBOM Hamnope nsrnbaroLLmii MOMEHT BbI3bIBaET PAaCTArMBaloLLMe HanpskeHns B TOUKe 2 U CXMMatoLme
B Touke 1 (cM. ceveHus Ha n. 08.17). MomeHT, aencreyowmnin B nnockoctn ZOX (B MNOCKOCTN 06NULIOBKK),
NPYHMMAaEM paBHbIM HyMO (BOKOBbLIM BETPOBLIM BO34ENCTBUEM Ha 0ONULOBKY NpeHebperaem).

Torga ans Hanpaensiowen 150.0102 MakcMManbHble HOPMarbHbIE HANPSHKEHUsT B Touke 17 ceueHnst paBHbI:

48 7.63-10° 2
= - = - 3,41 = 23 - 1098 = - 1075 (kricm?) < 1340-1 (kr/ecm?) (cxatue

MakcrManbHble HopMarnbHbIe HAMPSHKEHNSA B TOYKE 2 paBHbI:
2
So= ;‘%8 + ;'2;"10 . 0,79 = 23 +254 = 277 (xilom?) < 1340-1 (kr/em?) (pacTsikenie)

ot 4

B gaHHOM crnyyae MOMEHT MHepLMK Bbin B3AT paBHbIM | X = 2,37 CM , NOCKOMbKY B CTEHKE TaBpa BO3HMKaOT
CKUMaIOLLME HaMPSPKEHUS U ANsi rapaHTMPOBaHHOMO 06ecneyeHnst MECTHOW YCTONUYMBOCTU CTEHKN B pacyeT
Onst MOMEHTa MHEPLUUM NPUHUMAIOT NMPUMEPHO 22 TOMLUMHbI CTEHKM (CM. BbiLLENPUBEOEHHOE).

0818 M TEXHUYECKWV KATAMOr. PACYETHBIE CXEMbI N CTATUHECKVIE PACYETI ALUNMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

HDUMED pacHema Ha NPO4YHOCMb U XeCmKOoCMmb

Mpw gencTBuM BETPOBOIo OTCOCA B LIEHTparnbHOM YacTy 30aHus NPOBEPKY BbIMOMHUM AN ABYX CEYEHUN.
B nponeTte AB B 30He OeliCTBUS MakCUMarnbHOro NPoNeTHOro MoOMeHTa 1 Ha onope B B 30He MakcManbHoOro
OMOPHOro MOMeHTa (CM. antopbl yeunuii Ha n. 08.16).
B nponete AB n3rndatoLimii MOMEHT BbI3blIBAET B KPaNHUX BONTOKHAX CTEHKM CKUMAIOLLME HaNPSXKeHUs, NO3TOMY
B pacyeT npuHumMaem | 3; =2,37 cm’.

Torpa gnsa Hanpaenstowen 150.0101 makcmanbHble HopMaribHbIE HAaNPSXXEHWST B TOYKE 1'paBHb|:

= - . = - = . 2 . 2

2.08 237 3,41 =29 -977 = - 948 (kr/cm?) £ 1340-1 (kr/cm?) (cxaTune)

MakcumarnbHble HopMarnbHble HAaNPSKEHNS B TOYKE 2 paBHbl
2

60 6,79-10
= + =

o 2,08 2,37
Ha onope B narnbatoynii MOMEHT BbI3bIBAET B KpaHUX BONOKHAX CTEHKW pacTarveatoLime HanpskeHus. OTHO-

LLIEHNe CBECOB MNOSIOK K TOSLWMHE He BbIXOAUT 3a rnpegensl, Npy KOTOPbIX crefyeT NPoBepsATb MECTHYIO YCTONYU-
BOCTb NOMOK, MO3TOMY B IaHHOM Cryyae B pacyeT npuHumaem | x = 7,00 oM’

AB 2
_ 60 6,79:10
of

AB

- 0,79 = 29 + 226 = 255 (kr/cm?) £ 1340-1 (kr/cm?) (pacTskeHne)

B 2
_ 48 + 84910

C51 = 208 700 4,59 = 23 + 557 = 580 (kr/cm?) £ 1340-1 (kr/cm?) (pacTskeHune)
B 102
C52= 24?)8 - 8’4;90100 - 1,41 =23 -171 = - 148 (kr/cm?) £ 1340-1 (kr/cm?) (cxaTtume)

AB
MOBTOPUM BbLIMUCTIEHNS! AMNS YITIOBOW 30HbI. [py 3TOM Takke Gygem NpuHUMaTh npu Buluucnennn O

a

B
Ix = 2,37 CM4, a npu BblYNCIIEHUN o - |x = 7,00 cm”,

AB 2
— 60 11,05-10
of :

- = - =- 2 . 2
2.08 57+ 341=29-1590 = - 1561 (r/om?) > 1340-1 (krfom?) (cxatwe)

| ceYyeHne He npoxoanT Nno NpPpo4YHOCTU

- 0,79 = 29 + 368 = 397 (kr/cm?) < 1340-1 (kr/cm?) (pacTsbkeHue)

2
_ 60 11,0510
Gy= +

2,08 2,37
B . 2
61 - 24%8 ¥ 13‘,785010 - 4,59 = 23 + 906 = 929 (kr/cm?) < 1340-1 (kr/cm?) (pacTsxeHue)
B ) 2
O2= ;%8 i 13’785010 1,41 =29 - 278 = - 255 (kr/cm?) < 1340-1 (kr/cm?) (cxaTve)

Kak BugHO, B yrnoBow 30He Npu AaHHbIX MapaMeTpax CXeMbl HanpaBnsoLWwen TONbKO B OQHOM CIly4ae ceyeHue
He NPOXOAUT MO MPOYHOCTHU.

Bo3moxHbIe BapraHTbl peLleHns Ans YrioBOoW 30HbI: NEPENTN Ha YETLIPEXNPONETHYO CxeMy nNnbo BbINom-
HUTb NepepacnpegeneHne MOMEHTOB B CTOPOHY YMEHbLUEHWUS NMPONETHOro MoMeHTa AB nyTemM ymeHbLueHNs
KparHero nponeta. Bropon cnocob 6onee 3KOHOMUYEH, HO NPUMEHUM NPU AOCTATOYHONM HECYLLEl CNOCOBHOCTM
arobenen, Tak kak NoBbILLAET 3HAaYEHME ONMOPHOW peakLmm. i

PacueT Ans nepsoro cnoco6a BeinonHuM nytem onpefenenus Wy Ans 4eTblpexnponeTHomn CXembi
npu L 4 = 3,6 M, anuHa nponeta— 0,9 M, No chopMynam Anst YeTbIPEXMPONIETHOW CXEMBI:

0077qL-10°  _ 0077960.910°_ 53 (o)

Wy = 0,85-R ~0,851340

ALUMIN/ PACYETHbIE CXEMbI 1l CTATUMECKVE PACHETbBI.  TEXHYECKIM KATAMOr M 08.19
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CVCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

HDLIMED pacy{ema Ha NPOoYHOCMb U Xecmkocmb

B naHHOM criyyae npuvHUMancst MakcumarbHbI MOMEHT B nponeTte AB, rae npu gecTeum BETPOBOro oTcoca
B HanNpaBnsoLLen CKMMaoLLMe HanpsHKeHUs BO3HMKaIOT B CTeHke (koadpdpuumeHT K i Ans nponeTHoro mMomeHTa
paeeH 0,077). Kak BMaHO, NPOYHOCTb B JAHHOM criydae obecnevmBaeTcs C 3anacom.

Mo BTOpOMY BapuaHTy BbIMOMHUM CXeMY HEPaBHOMPOMETHON, C YMEHbLUEHEeM AMMHbI KpaHero nporneTta
3a cueT yBenuyeHus ueHTpansHoro. Lk =1,1m; L = 1,4 m. Mpu atom koapdrLmMeHT HepaBHONPONETHOCTY
Ki = Lk / L paseH npumepHo 0,8. 3niopbl yCununii n OTHOCUTESNbHbLIX NPOrMboB Ans AaHHOMO criyyas
Ha n. 08.21. ®opmynbl ANga pacdeTa 1 YUCroBble KO3 MULMEHTLI NpmuBeaeHsbl Ha n. 08.09.

(Bce nckomble napamMeTpbl B Tabnuie AaHbl B 3aBUCMMOCTM OT ASUHBI LIeHTpanbHOro nopneTa.)

BbInonHMM NpoBepoYHble pacyeThbl ANs 4aHHON cxembl B nponeTe AB n Ha onope B onsi yrnoBon 30HbI.

B nponete AB n3rnbatoLmii MOMEHT BbI3bIBAET B KPaMHUX BOMOKHAX CTEHKM CXKMMaIOLLME HaMNPSXKEHWs!, MOSTOMY
B pacyeT npuHuMmaem |;(dp= 2,37 cm”
Torpa ons Hanpasnstowen 150.0102 makcnmanbHble HopMaribHble HanpsXXeHust B Touke 1' paBHbI:

gL 60 8,28-10"
1" 2,08 2,37

MakcvmarnbHble HopMmarbHble HAaNpPsHKEHWS B TOUKE 2 paBHbI:

- 3,41 =29 - 1191 = - 1162 (kr/cm?) < 1340-1 (kr/cm?) (cxaTue)

AB

o= 80, 8,28-10°
2 2,08 2,37
Ha onope B nsrmbarowuin MOMEHT BbI3bIBAET B KpaHMX BOSIOKHAX CTEHKWU pacTarMBatowme HanpskeHns. OTHO-
LLIeHNe CBECOB MOSIOK K TOMLWUHE He BbIXOAWUT 3a npedenbl, NPy KOTOPbIX crieqyeT NpoBepsATb MECTHYH YCTONYN-
BOCTb NOJSOK, MO3TOMY B JaHHOM Cryyae B pacyeT npuHumaem | x = 7,00 cm®,

- 0,79 =29 + 276 = 305 (kr/cm?) < 1340-1 (kr/cm?) (pacTsbkeHue)

B . 2
61 = 48 + 15410 -4,59 =23 + 1010 = 1033 (kr/cm?) < 1340-1 (kr/cm?) (pacTskeHue)

2,08 7,00
B 102
O)= ;%8 - 15’740100 1,41 = 23 - 310 = - 310 (kr/cm?) < 1340-1 (kr/cM2) (CxaTue)

Kak BugHo, B yrnoBon 30He Npu AaHHbIX NapamMeTpax CXeMbl HAaNpPaBnsoLLEn YCNoBue NPOYHOCTY BbIMONTHAETCSA BO
BCEX CryYyasix ¢ 4OCTaTOYHbIM 3anacom.

B Hanpasnstowen 150.0101 mecTHas yCTOMYMBOCTL MOJSIKU U CTEHKM 0B6ecneynBaeTcsl COOTBETCTBYHOLLEN
KoHdurypaLmen ceveHns n NpoYHOCTHbIE XapakTepUCTUKM NPU CXKaTuK BbILLE.

lMpoBepka xecTkocTh. Kak npaBuno, B MHOrONpPOseTHbIX CXxemMax nNpy AnvHe nponetoB Ao 1,5 M u MmomeH-
Tax uHepumu Hanpasnsiowen | y > 4,00 cm®  KecTKoCTb HanpaBrisioLieit 06ecneunBaeTCs C A0CTaTOYHbIM
3anacom. [Ans ybegmtenbHOCTU onpeaenm MakcuMarbHbI OTHOCUTENbHLIN Npornb ansa cxembl Ha n. 08.21
ONns yrnoBow 30Hbl. Kak BUAHO 13 Tabnuubl, MakcMMarbHbI OTHOCUTENbHbIN NPOrMb BO3HMKaEeT B CpeaHeM nporete
N paBeH:

max _ . -3, 3 _ a0 — 103 = 1 1
BC /L =7,52:10 /1, =7,52:10/3,01=2,5-10 700 < 500

[Insa paBHONponeTHoM cxembl Ha Nn. 08.16 ans Tex e ycrnoBuii MakCUMarbHbIA OTHOCUTENbHbIA NPOrMd BO3HMKAET B
KpanHeM nponeTe 1 paBeH cornacHo Tabnuue:
0 <20
[nsa pacyeToB XeCTKOCTU NPUHAT |>e<eb Ans rapaHTum obecneveHns npoyHocTu. [JaHHoe gonylleHne uaeT B 3anac
XXECTKOCTMW.

JeTanbHble pacyeTbl UMEET CMbICI MPOBOAWTL B CMOPHBIX CIyYasx ONTUMU3aLIMN pacyeTHbIX CXEM Npu
Bonbwmnx obbemax. O6bIMHO AOCTAaTOYHO onpeaennTb ANWHY NponeTa Npy U3BECTHbIX NapamMeTpax cevyeHus
HanpaBnsoLLEN COrnacHO OCHOBHbLIM pacyeTHbiM dhopmynam Ha n. 08.08.

ek L= 11,810 7120 =11,8-1073,01=4,0-10°

0820 M TEXHWYECKU KATAMON. PAGHETHBIE CXEMbI 1 CTATUHECKME PACHET! ALUNMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKME PACHETbI

|_||JLIME|J pac4ema Ha NPO4HOCMb U XecmkoCmb

CucTema KoOpAMHaT Z 3I'Il0pb| ycvmwh OT pacyeTHbIX Harpy3ok Cxembl pacyYeTHbIX Harpysok
BeC
MNOCKOCTb CTEHbI Smopa Smopa Gmopa o6nuuoBkM
Y nonepevyHbIX MOMEHTOB NpPOAOSIbHbIX BeTpoBas q
OCb Y nepneHaOuKyndapHa Y cun (Kr) (KF'M) cun (Kr) o z
NNOCKOCTU CTEHbI . - | ]
B |
25 Ya
H
@ Ya Qr* 72
2 M =
= AB o o
I 1 @
= 7 §
max
1]
f L | o %
nes np L k | | ; <
% YB Q B Q B 48 = 8
— MB ., | | E g_N
© ™~ 9 LN | | 4
[sp] o o (]
|3 ! Mg —| ©
Tin Tt
- max (o
f BC 1 —~
L - 2
nes np |
YC Q c Q c MC - 8
© ¥ ,
—=| Q_
'—
—=1 I
()
~ 1 5
i M, HEE
X — | =
| [ -
—| =
B np %
Y Q 1
T'A1

_ | —
jYA:' koatppuumenT Hepasronponetioetn Ku = Lk / L =1,1/1,4=10,8

E MapameTp Obuwas g-na [na ueHTp yacti npu [nsa yrno.. 30HbI
E q = 59 krim npu q = 96 Kkr/m
g Me |Ki qL? = 0,044-59-1,42=5,09 Kr'M = 8,28 krm
0

g: M, [Kii qL? = 0,082:59-1,42=9,48 krm = 15,4 krm

S =

g2 Ms. |KiiqL® = 0,043-59-1,42=4,97 kr'm = 8,09 Kkr'M

: Q> |Ku-qL = 0,297-59-1,4=24,5 kr =39,9 kr

I mp

2. Qs |[Ki-gqL = 0,503-59:1,4=41,5 kr = 67,5 kr

53 Q¥ |Kusi-qL = 0,5:59-1,4=41,3 kr =672k

- Ya= |Ki-gqL = 0,297-59-1,4=24,5 kr =39,9 kr

[o 4

28|  Ye- |Kiigl = 1,003-59-1,4=82,8 kr — 1347«

Za7 AL, =203,6=72«kr
§g o2 [ L | Kaie g" L2107/ Ix|=0,039-(59/1,4)1,4>10°/1, =4,51-10"/1, =7,34107/1,
Ee| fo™/L | Kui- q"L-10°/14|=0,040:(59/1,4)1,4°10" 11, =4,62:10"1I, =7,52-10"/1,

_ — — np - nee —
Me= Mg, Mo =M,, QT°=Q7F, Q7= Q5 Q%=QY
Koadduumentsl K i cm. Ha n. 08.09. npu sHavennmn Ky = 0,8.
6
OTHocuTenbHble Npornbbl onpeaeneHsl 4na antoMMHMEBOTO cnnaea ¢ mogynem ynpyroctn E= 0,7-10 kr/cm?.

ALUMIN/ PACYETHbIE CXEMbI Nl CTATUMECKVE PACHETbI.  TEXHVYECKU KATAMOr M 08.21
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CVUCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

MpuMep pacyema CxeM C Pa3denbHLIM WAPHUPHO-PAMHLIM HECUYWUM KPOHWMEUHOM

OpnHMM 13 cnocoboB YMEHbLLEHUS BbIPbIBAOLLETO yCUnusl Ha A6enb oT AecTBMSA Beca 06NMLIOBKM ABMSET-

CSl NPYIMEHEHWEe LIapHUPHO-PaMHOrO y3na coeQUHEHUs HeCyLLero KpoHLWwTenHa ¢ Hanpasnstowen (cM. ysen n. 03.03).

[Mpun Takom peLleHnm y3na aHKepPHbIN KPOHLUTENH COMNPS>)KEH C OCHOBAHMEM CTEHbI LLAPHMPHO, @ C HanpaBnaLwen —
)KECTKMM PaMHbIM Y3NIOM U MOMEHT, BO3HMKAIOLLMIA OT OEVCTBUSA Beca OBNMNLIOBKM C NIIEYOM, paBHbIM BbIHOCY 06MM-
LIOBKM OT CTEHbI, NepeaeTcs Ha HanpaBrnsoLLyto, pasrpyxas AnbensHoe kpenneHeHue. MNpy 3ToM BO3HUKaET
OOMONHUTENbHas Harpyska Ha HanpaBnsAoLLYHO.

PacueT Takux cxem yao6HO BbINOMHATL C NOMOLLb0 Tabnuu, npuBeaeHHbIX Ha 1. 08.09 ... 08.11

ANs TpeX pasnunyHbIX CNy4yaeB HarpyXeHus:

1 — 11 - BeTpoBas Harpyaka B nponeTax;
2 — I - BETpOBas Harpyska Ha KOHCONSAX (€Crnu UMEIKTCS KOHCOMNMM U Ha HUX eCTb Harpyska);
3 — 1 - Harpy3ka OoT Beca 06nuLIOBKM 1 rofioneaHas.

MepBble ABe coCTaBRAOLME HArPYy3KN NMEIOT NEePEMEHHBIN 3HaK MO0 BOBCE OTCYTCTBYIOT, TPETbS COCTaBNsAoLWas
NpUCyTCTBYET Bceraa (3a UcknoyeHnem roroneaHomn). Bce napameTpbl gaHbl B 3aBUCMMOCTU OT KO3dbduumeHTa
HepaBHONPOMNEeTHOCTU. NToroBble antopbl NOMyYaTCsa NyTeM CyMMUPOBaHUS (C y4eTOM 3HaKOB) 3MOp OT BCeX
COCTaBNSOLLUX.

B kauecTBe nprvMepa paccMOTPUM pacyeT AMS aHanormyHbIX yCroBUii NO Harpy3kam AN TPexnponeTHowm
CXEMbI C LUapPHUPHO-PaMHbIM aHKEPHBIM KPOHLLTENRHOM.

WMcxoaHble ycnosusa: MaTtepuan ob6nuuoBky - kepamorpaHutTHas nnuTka, pasmepom 600 x 600 x 8

war Hanpasnsawowmx - 0,6 M, 4nMHa Hanpaenswwen - 3,6 M, AnNuHa UeHTpanbHoro nponeta 1,2 m,[AnnHa kpanHux
nponetos - 1,0 m, anuHa koHconu - 0,2 M, IKCLUEHTPUCUTET NMPUIOXKEHNSA BeEpPTMKanbHOW Harpy3ku - 0,20m, BeicoTa
3gaHus - 15 ataxen (55m), BTOpon BETPOBON pamoH, TN MeCTHOCTY -B.

MpuHMUMaeMble Harpy3ku: B AaHHbIX NpUMepax npuBeaeHbl YKe roToBble BENMWUYMHBI pacyeTHbIX Harpys3ok.
MeToauky onpeaeneHusa Harpy3ok cM. pasg. 7.

PacueTHble BETpOBble HarpysKku: PacueTHas Harpyska OT Beca NInUTKu:
g=p-B nrononegHas Q. = pZ-B
BETPOBOE faBneHne BETPOBOWN OTCOC BETPOBOWN OTCOC qzn = (0,008-2400-1,2)-0,6 = 13,8
B LEHTpe 34aHus B LEHTpe 3haHus B YITIOBOI 30He q,. = (81.3)06=62 krim
g =89:0,6 =53 kr/m q =980,6=5%«kr/m |Q =160-0,6 =96 kr/m q, = qzn+ qzr =13,8 +6,2 = 20 kr/m

Ha n. 08.24 npuvBeaeHbl 3MOpbl yCUNNA OT pacyeTHOro BETPOBOTrO AaBMeHUs B NPOfeTax 1 antopbl OTHOCUTENb-
HbIX NepeMeLLEeHNI OT HOPMATUBHOIO BETPOBOIO Hanopa B NponeTtax.

Ha n. 08.25 npuBeaeHbl aMtopbl YCUNuUii OT pac4eTHOrO BETPOBOrO AaBIIEHUS HA KOHCOMSX Y 3Ntopbl OTHOCUTESb-
HbIX NepeMeLleHnin OT HOPMAaTMBHOrO BETPOBOrO Harnopa Ha KOHCOMSIX.

Ha n. 08.26 n 08.27 gaHbl COOTBETCTBYHOLLME 3MOPbI 418 BETPOBOro 0TCoca.

Ha n. 08.28 pgaHbl antopbl YCUMI OT pacyYeTHOro Beca 006MMLOBKM COBMECTHO C FONONeaHON U OTHOCUTESbHbIE
nepemeLLeHns OT JENCTBMS HOPMATUBHOW Harpy3ku Beca obnULIOBKM M rONoneaHon Harpysku.

Ha n. 08.29. npuBeaeHbl CymmapHble 3nopbl Npy AEACTBMM BETPOBOIO HaNopa B NposieTax U Ha KOHCOMAX U
BEPTUKANbHON Harpy3ku oT Beca ob6nuuoBky ¢ rononenom. MNpu BeTPOBOM Hanope npu UCNonb30BaHMK
KepamorpaHuTa nepegaya Harpysku Ha HanpaBNSALLYH OCYLLECTBNAETCS KOHTAKTOM BCEW NITOCKOCTH
COMNPUKOCHOBEHWSI C NIIMTKON, MPU 3TOM KOHCOSNWN Harpy>atTcs aBTOMaTUYECKN.

Ha n. 08.30 npuBeaeHbl CymMapHble 3nopbl NpY 4EACTBMM BETPOBOIO OTCOCA B MPOMEeTax U Harpysku
OT Beca 06nuuoBKnN. BeTpoBoi 0TCOC Ha KOHCONAX B 3TOM Cry4yae He yYUTbIBarcs, NOCKONbKY B AaHHOM criyyae
NNUTKa OTXOAMT OT HaNpaBnsOLWEN U Nnepegayva Harpy3kn Yepes NNocKOCTb NIMTKM HE MOXET BbiNonHMTCA. [MNepe-
Jaya Harpysku B 3TOM Cllydae MOXET BbIMOSTHUTCS TONbKO Yepes KNSAMMEpbI, a X, Kak NpaBuio, Ha KOHCONAX

0822 M TEXHVHECKU KATAMOr. PACYETHBIE CXEMbI N CTATUMECKVIE PACYETI ALUNMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

He pacnonaratoT. (B crnyyae npuknenBaHus NAUTKK K HanpaBnsALER BETPOBOW OTCOC Ha KOHCOMSIX
OOJMKEH YYNTbIBATHCS.)

3nopbl yCUNUii A0MKHLI CyMMUPOBAaTLCS C Y4eTOM 3HaKoB. [na yao6cTea NpyMemM BCe 3HaYeHWs BENUYMH,
pacnonoXeHHbIX CnpaBa OT OCK 3NtOphbI (T.€. N0 HanpaBneHuto ocx X) NONOXUTENbHBIMUK, a C NEBON OTpULATENb-
HbIMUK. TO ke NPaBMIO 3HAKOB NPUHATO U ANS OMOPHbIX PeaKLMin (peakummn, HanpaeneHHbIE MO OCU X MONOXUTENbHbI,
NPOTUB OCK — OTpULATENbHbI).

Ha ocHoBaHuMV NoNy4YeHHbIX AMOP BbINOMHAITCA pacyeTbl MPOYHOCTU U XXEeCTKOCTW HanpaBnsioLen, a Tak-
e pacyeTbl COMNPsXKEHWIN y3NoB.

B npuHATBLIX cxeMax nepefada Harpysku ¢ 06nMLOBKM NPUHATA paBHOMEPHO pacrnpeaeneHHon. Takas cxe-
Ma Ans BETPOBOW Harpy3kn Hambonee TOMHO peanuayetcs B Cnydae NpuKnenBaHusi NIUTKU K HAanpaBnsitoLLen.
Mpu KpenneHun NAUTKN Ha KNSMMepax nepegady BeTPOBOro AaBrneHus B criyyae mMarnoro 3asopa mMexay niuTKou 1
NMOCKOCTbIO HANPaBMSoLER MOXHO Takke CYUMTaTb paBHOMEpPHOW No anuHe. MNpn BETPOBOM OTCOCE yCUNUA
Ha HanpaBNALLYI0 NepeaatoTCsi TOYEHHO B 30HE KNAMMEPOB, W NP Llare KPOHLUTENHOB, CPABHUMbIM C pasmMepamm
NAUTKU, NPUHMMAaTL Harpy3ky paBHOMEPHO pacrnpefeneHHon HEKOPPEKTHO. B crnyyae o6nmuoBKU N3 KOMMO3UTHBLIX
naHenew, rae Harpyska ¢ obnuvLoBKU Takke nepeaaeTcs TOYeYHOo, a Wwar KpenneHun obnuuoskuy elle 6onblue,

YeMm Nnpu KepamorpaHuTe, Npy pacyeTax cneayeT NpMHMMaTb COCPEOTOMEHHbIE HAarpy3Ku.

B atux cnyyasix 6onee 060CHOBaHHO MPUMEHSITb pacyeTbl MO pearbHbIM CXEMaM C MOMOLLIbIO COOTBETCTBY-
toLmMx nporpamm. Cnegyet OTMETUTb, YTO NPW LLAre KPOHLITENHOB, paBHOM ABYM M Gonee waram KpenneHui
0o6n1uoBKK, AaXe NPy CaMOM HEBbIFOAHOM 3arpy>XeHuUn MakcMarbHble 3HaYeHUs MOMEHTOB He NPeBbILatoT 3Ha-
YeHWI MOMEHTOB NpPU PaBHOMEPHO pacnpeneneHHon Harpy3ke 6onee yem Ha 15 ... 20%. OTHocuTenbHbIE NPOrnbhbI
Takke CpaBHMMbI. He3HaunTenbLHO yBENMUMBaAETCA ONopHasa peakumsi B kpanHux onopax (npumepHo Ha 20%)
3a CYET CHUXEHUS Ha CpeaHuX.

OnddepeHumnpoBaHme pacyeTHbIX Tabnuu No cxemam 3arpykeHust yaobHo no Ton Npu4mHe, Y4To B 3TOM
cny4yae pacyeTHble POPMYIibl BCeX NapaMeTpoB Nofy4valTca B NPOCTOM U yaobHOM Buae, a Takke HarnsgHo
onpegensieTcs BKNaa KaXaow COCTaBNALEN B KOHEYHbIV pe3ynbTaT. ATO N03BONSeT ObICTPO onpeaenuTb NyTu

onTuMmnsadmmn npu pacyeTax.

ALUMIN/ PACYETHbIE CXEMbI I CTATUMECKVE PACHETBI.  TEXHVYECKIM KATAMOr M 08.23
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CVCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

HDUMED pacHema CXem C DUBaEﬂbeIM WAPHUPHO-PAMHLIM HeCYuluM KDUHU.IITIE[IHUM

Cuctema koopavHat /7 ‘

Ha daxHoM nucme npubedensl 3niopsl om Bempobou Hazpy3sku B nponemax

X
MnocKkoCTb CTeHbI )
ocb Y nepnenavkynsapHa = Y Bempohou Hanap
MNOCKOCTU CTEHbI e
Yor =’i°r1\p’q L Oniopa Aniopa Aniopa
% MonepeYHblX MOMEHTOB  OTHOCUTESbHBIX Cxema
x e =0,20 cun (kr) (kr-m) npornéos Harpysok
o~ \ T
i Ya = 20,0 kr K
® 20,0 ~ —
3 ™~ 3’74 MAB ; :
. e ]
Lk .
Y = 64,6 kr 32,8 M, 6,41 N
% | 31,8
- . — =
B 3 / 5 — 2
o N B
3 - 3,13[ | M, i
£ \ = He
L Ny
@ Ye = 64,6 kr 31,8 M. 6,41 |8
% 32,8 — @
o _
L 374 Mo, u
Yo= 20,0 kr 20,0/ a
©® o % -
o
i
Koadppuument Hepasronponetoctn Kn = Lk / L =1/12= 0,83
X7
A Yucnosble KO3hdULMEHTBI Kii 8 dopmynax B3Tbl ©3 Tabnuuel Ha n. 8.09
@ MeToa0M UHTepnonayunn.
rYA1 =20,0kr  png yno6CeTBa pacyeToB BCe NapaMeTpbl AaHbl B 3aBUCUMOCTU OT AfUHbI
- LeHTpanbHoro nponeta L.
OTHOCUTENbHbIE I'IpOI'M6bI onpeaenarnTca ot HOpMaTVIBHOl;I Harpysku.
Mapametp | Obwaa dopmyna YuncneHHble 3HavYeHns
£3YaYo |Ki-ql = 0,314-53-1,2=20,0 kr
28Ys=Ye |Kui-qL =1,016-53-1,2=64,6 kr
$ |QF=-QF |Kui gL = 0,314-53-1,2=20,0 kr
2 1Q¢=-Q7 |KiigL =0,516:531,2=32,8 kr
5§Q=-Q7 |Ki- gL = 0,500-53-1,2=31,8 kr
¢ | M= Mg, | Kii- g L2 = 0,049-53-1,22=3,74 krm
i)
gE[M, = M. |[Kii qL? = 0,084-53-1,22=6,41 Kkr-M
s>
8 8| My, Kii q L = 0,041-53-1,2=3,13 kr-M
3sif /K Ksi- q"L° / 1y |=0,178:(53/1,4)1,2™10"/1,=11,6-10 /1,
8 =) ) 3 -3 -3
s el Ly | Koo @M /1y [=0,047-(53/1,4)1,2°10°71,=3,07-10°1,
Es(fr> /L |Kui- Q"L / Ix [=0,036:(53/1,4)1,2*10°11,=2,36-10"1,
08.24 M TEXHWYECKWIA KATAJOI. PACYETHBIE CXEMbI 1 CTATUMECKUE PACYETDI ALUM'N
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CUCTEMA HABECHOIO ®ACALA
C BEHTWJIMPYEMbIM BO34YLLIHbIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKME PACHETbI

|-||JUME|J pacyema cxem C DD3aE‘I1beIM WAPHUPHO-PAMHLIM HECYW UM KDDHU.IIT]E[IHEIM

Cuctema koopauHat 7

BT p— : £ :X Ha daxHom nucme npubedensl 3niopsl om Bempobolu HaZpY3KU HO KOHCONAX

ocb Y nepneHankynspHa Y Bempobou Hanop
NOCKOCTM CTEHbI o
Ontopa
Yoil= Y, OTHOCUTENbHBIX
@ p1|= 1A Oniopa Oniopa NPOrUGOB Gy
% - nonepeYHbiX MOMEHTOB % harpyaok
x cun (kr) (kr-m)
| q =53 kr/m
= Ya =119 kr 6 M.| \_1,06 BeTpoBan
@ | > 126 | ~
™~ e ! MAB ,59 =
5 | f— o,
| =
. f e
Yo =1,26 kr 019 Lk
] - e
~ n
o
r 1 Ocb
- o cUMMETpUN
BC
Ye=1,26 kr L
@ A 4 0,19 M.

LK

YD:1 L9 Kr 1,26 Mo, 1,06
10,6 — J =53 kr/m

— BeTpoBas

Koadppuument Hepasronponetiocrtn Kn = Lk / L =1/1,2=0,83
Yucnosble K03pULMEHTDI Kii 8 dopmynax B3sTbl 3 Tabnuubl Ha n. 08.10
@ B - METOAOM VHTEPNONALMN.

©)

Yai= Yo [na ynobctea pac4eToB BCe napameTpbl AaHbl B 3aBUCMMOCTU OT ANUHbI
4 ueHTpanbHoro nponeta L. OTHocuTenbHble Npornbsbl oNpeaensitoTcs OT HOPMaTUBHOM
Harpysku.

Egy" MapameTp O6was copmyna
%I M, = M, [M,=M,= Mc=qK’/2| =56-0,2%2=1,06 krm
8E My = M| Kui'M, =0,178 - 1,06 = 0,19 krm
=
58 M, KoM, = 0,554 - 1,06 = 0,59 krm
aé -QY = e qK =53-0,2=10,6 kr
Q 3 H3 BX
g5[QY=-Q%|Kii - M /L =1,421-1,06/1,2 = 1,26 kr
S AVARYA Ksi- M /L =1,421-1,06/1,2 = 1,26 kr
Q X
28 Ya=Yo gK + Ys =10,6 + 1,26 = 11,9 kr

e KT Ksi Mg L I« = 3,674-(1,06/1,4)-1,2 -10°/1, = 3,34-10° /1,
i e K| Koi Mg K/ D = 3,645-(1,06/1,4)-0,2 -10°/1, = 0,55-10° /1,
gg| f/K = fa K+ f " /K |=334 10°/1,+ 0,55-10°/1, = 3,89-10°/1,
[$]
%é foe Ly [Koi- Mg L/l = 3,652-(1,06/1,4)-1,2 -10°/1, = 0,59-10° /1,

e Lo [ Kai- My L/« = 0,324-(1,06/1,4)1,2 -10° /1, = 0,29-10°" /I,

ALUMIN/ PACYETHbIE CXEMbI I CTATUMECKVE PACHETBI.  TEXHVYECKI KATAMOr M 08.25
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CVUCTEMA HABECHOIO ®ACAIA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

lpuMep pac4ema CxeM C pa3de/nbHbIM WAPHUPHO-PAMHEIM HECYWUM KPOHWMEUHOM
Cuctema KoopavHat -
PA Z X Ha OaHHoM nucme npubededt 3niopel om Bempobou Hazpysku b nponemax

[MnockocTb CTeHbI -
Bempobou omcoc

ocb Y nepneHaukynspHa Y
NIOCKOCTU CTEHbI e
=Kq™P-
4 Yo1 <} qL Oniopa Oniopa Oniopa
i o 9 nonepeyHbiXx MOMEHTOB  OTHOCUTESNbHbIX Cxema
[ e —O, O cun (Kr) (Kr'M) I'IpOFVI60B HarpyBOK
‘ N TK
® - o -
H: [ ] —_~
‘ Qa > 2
o 1 o
A\l ™ MAB é - @
n )
~ ©
~ ‘ fope —— m
Ev f max o
AB -] &
Lk >
Y: S | =
L L2 B B | =
[ Q. ‘\\\\\ £
. B — 1 ©
N 8 [Wa) —_—— )
= o 1]
N
:% - \\ Mg 1 ©
ML —
— f max [
T BC - [&]
= ! ®
L I R
Y BX M .
© : M - &
| % i H3 L E]E,)
¢ | 2
=3
- | =
1] - EE
X MAC ——
0
| Yo \QBX 1 n
D = o
O o 1
o
14
xl Koathcpuument Hepasronponethocry Kn = Lk / L = 1/1,2=0,83
\ qmm%mmmmmmmuKﬂB@mmmmmmumm%mumnomm
@ - METOAO0M MHTEPMOMSALUM.
Yai [na yno6cTBa pacyeToB Bce napameTpbl AaHbl B 3aBUCMMOCTM OT ANUHbI

= LeHTpanbHoro nponeTa L. OTHOCUTENBHbIE I'IpOFVI6bI onpeaensaTca OT HOPMaTUBHOM

Harpysku.

E;L MapameTp |O6LLas hopmyna ﬂ”ﬂ#:MH;pfgngquacm ',El'g,f,l 3;”1035 ?(?;'“,IT !
33 Ya=Yo [Kui-QlL =0,314-59-1,2=22,3 kr = 36,3 kr
88Ye-Yo |KiqL =1,016-59-1,2=719 =117 kr

g [Qr=-Qp[Ki gL =0,314-591,2=223kr = 36,3 kr
2 |Q%=-Q¢|Ki-qL =0,516-59 - 1,2 =36,5kr = 59,4 kr
sfar--a° Ksi-qL =0,500 - 59 - 1,2 = 35,4 kr = 57,6 kr
2 M= Mg, | Kii-q L2 = 0,049 - 59 - 1,22 = 4,16 kr'm = 6,77 KM
S5 M, = M. |Kii-q L2 =0,084 - 59 - 1,22 = 7,14 kr'm = 11,6 kr'm
58 M., Ki-q L2 =0,041-59 - 1,22 = 3,48 kr'm = 5,66 krM
gng/K Ksi- Q"L / I [=0,178:(59/1,4)1,210° /1, = 12,9-10°7 /1, =21,0-10"/ I
sgf 5/ Ly [Ki Q" L® /1, |=0,047:(59/1,4)-1,210° /1, = 3,42:10° /1, =5,56-10°/ 1
Esffr /L |Kui- Q"3 /I« [=0,036:(59/1,4)1,2"10°7 /1, = 2,63-10 /I, =4,28-10°/1

0826 M TEXHUYECKWV KATAMOr. PACYETHBIE CXEMbI N CTATUHECKVIE PACYHETHI ALUNMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbIl N CTATUMECKUE PACHETDI

MpuMep pacyema CxeM C pa3denbHbIM WAPHUPHO-POMHBLIM HECYWUM KPOHWMEUHOM

Cucrtema koopauHat Z‘

MHOCKOCT CTEHb! 2 E ;X Ha danHoM nucme npubedens 3niopel om BempoBod HOZpY3ku HA KOHCONAX
ocb Y neprneHavkynsipia |2 Y Bempobou omcoc
MJTOCKOCTU CTEHDI Ve 3r|+0pa

OTHOCUTESbHbIX
Yoil= Ya Aniopa 3ntopa npornboB  cyema
@ % - nonepeYyHbiXx MOMEHTOB Harpy3ok
o cun (kr) (kr-m) f/lK
v M ﬂ q «r/m
X7 A Q X A |
— = A
® - .
o ™ e \ =
- e MAB
x fae
Y M Lk
- :
~ -
r 1 < Ocb
i — — cUMMETPUN
f e
Yo M. Lk
© % - :
x
YD BX
Q.
-
@ o % ':)3 MD :: q Kr/Mm
X7
® "
YA1= YD
Egy” MapameTp O6was dopmyna Ona ueHTpanbHOM Yacth npu q = 59 kr/m Yrnos. 30Ha q = 96 kr/m
2 | My= My |M,=M,= Mc=qK®/2| = 59°02°/2 =1,18 krm = 1,92 kr-m
SE5[My= M| Kui M, = 0,178 1,18 = 0,21 krm = 0,34 kM
S 2
89| My Kui-M = 0,554 1,18 = 0,65 kr'm = 1,06 kr-m
gZ-Qj‘::Q“; qK = 59-02 =11,8«r =19,2 kr
g3Q=-Qp|Kii M,/L =1,421-1,18/1,2 = 1,40 kr = 2,28 kr
§5y3=yc Ki- M,/L =1,421-1,18/1,2 = 1,40 kr =2,28 kr
28 Ya=Yo gK + Ye =11,8+1,40=13,2 kr =215kr
o [ /K [ Koi- Mg LIy =3,674-(1,18/1,4)-1,2-10°/1x=3,72-10°/ I« =6,05-10"/1
Te|f o J K [Koi- Mg K/ i =3,645-(1,18/1,4)-0,2-10°/1,=0,61-10"/14 =0,99-10°/l«
(=
§§ f/K = £ K+ 2 /K | =372-10°/1x + 061-10°/1x =4,33-10°/I4 =7,05-10"/ 1«
g% ) Ly [ Ko ML/ Ik =0,652-(1,18/1,4)-1,2 -10°/1,=0,66 -10°/ I« =1,07-10"/ I«
gL [ Koi- My L/ i =0,324-(1,18/1,4)-1,2 -10°/1x=0,32-107/ =0,52-10"/ I«

ALUMIN/ PACYETHbIE CXEMbI I CTATUMECKVE PACHETBI.  TEXHVYECKIM KATAMOr M 08.27
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CVCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

MpuMep pac4ema CxeM C pa3denbHbIM WAPHUPHO-POMHLIM HECYWUM KPOHWMEUHOM

Cucrtema koopauHaTt N
P Z X Ha danHoM nucme npubedeHsl 3niopsl om Beca odnuuobku u 20nonedHou
MroCKOCTb CTeHb!
ocb Y neprneHankynsapHa Y
MAOCKOCTM CTEHBbI A Oniopa
OTHOCUTESbHbIX
Yo=Y Ontopa 3ntopa Ontopa nporn6os
3 1= ID nonepzaql;mx MOMEHTOB  MPOAOSIbHbIX c
o cun (Kr Krm xema
- e =0,20 (krw) cnn (k) f/K]  warpysox
- 72
| i
X7
| Ya =18 kr 18 14,4 | M,
® B =
~ 1ZA =72kr 7.6 =
X k3
\ 5 MAB '
Ee f max E
\5 AB IQ
Lk o
= N
Yo =217 kr M. |3\53 |48 )
3,7 N
~ T o
o 3
4]
D o
E :
max
foc g
L 9]
© : 2 g
T s
X
@ | 1=
X7
|
o Koachcpuument Hepasronponethocrn Kn = Lk / L =1/1,2=0,83
o Yucnosble KOIODULNEHTDI Kii s dopmynax B3siTbl 13 Tabnuubl Ha n. 08.11
@ MEeTOOOM UHTEepnonaunn.
YA1 = YA [ns ynobcTBa pacyeToB BCe NapameTpbl AaHbl B 3aBUCUMOCTU OT ANMHbI LIeHTpanbHOro

Egy” MapameTp O6was dopmyna

] M. [M=Mg=09,Ly 2| =20-36 020=144«rm

g5 M Koit Mz = 0,245-14,4 =353 kM

58] M, Ko Me = 0,529-14,4 =7,62 M

gj R Ksi-Mg /L = 1,500 14,4 /1,2 = 18 kr

g3 QfF Ki-M, /L = 0,311-14,4 /1,2 =3,7kr

o Ya= | KiirMg /L = 1,500 14,4 /1,2 =18 «r

£3 Ye= | KiMg/L = 1811144 /12 =217 «r

88 Za=q,L, =20-36 =72«

5g|f ™/ K | Kui Mg L/Ix =3,540- (14,4/1,2)- 1,2 -10°/14=51,0-10°/ |,
%j‘gf/&}alek Ki My L/l =0,607 (14,4/1,2)-1,2-10°/1,=8,74-10°/ I«
eolf o™ /L | Kui- Mg L/Ik =0,164-(14,4/1,2) 1,2 -10°/1,=2,36-10"/ |

08.28 EM TEXHVNYECK/IA KATAJIOT.

PACHETHbBIE CXEMbI 1 CTATUHECKWE PACHETbI

nponerta L. OTHOCUTENBHbIE I'IpOFMGbI onpeaensanTca OT HOPMaTUBHOWM Harpysku.

Pacuer Yc ;Yo ; Qc; Mc

HEe BbIMNOJIHAEM NO NPUYNHE He-

3HAYUTENbHOCTU 3TUX BEJNTUYUH.

ALUNMIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbIl N CTATUMECKUE PACHETDI

Mpumep pacyema CXeM C pa3denbHbiM WAPHUPHO-PAMHBIM HECYU(UM KPOHWMEUHOM

Cuctema koopauHat
Z X VimozoBeie cymmapHsie 3niopsl om Bempobozo Hanapa u Beca odnuuobku
[MnockocTb CTeHbI

oCh Y nepreHavkynapHa C 20nonedom (Bempobou Hanop nepedaemcs Ha KOHCONU)

MOCKOCTN CTEHbI 1
Yoi|=Yo orniopa
% _ Ontopa Ontopa OTHOCUTESbHBIX
i '_ nonepe4HblIX MOMEHTOB I'IpOI'VI608 Cxema
~ - e =0,20 cvn (kr) (kr-m) 72 MY Harpysok
b X M
@ < Ya = 13,9 kr 10,6 13,34 |\ 1,06 — ‘
[ /3,3 M, ﬁ‘ : ¢
S~ 10,8 =
1 | MAB \ Bl i
5 max =
fAB |—1
g\ 1
Y Ys=850kr 495 A 9,72 |48 2
> I~ 4
A ) I 35,5 / j s i S
N 2 / S — 2 ",
chh - ~3,3 Mg, 1w o
I . max = " ‘ E
T - _f BC — 3
L -— 5 7 2
© 14 YcA259,3kr 281 M. \_6,2 24 18 |8
[ - 1,5 L~ {2 | 8
o N
= .
| Yo=31,9«r 21,3/ N
@ NJ % 10,6 / —
o |<—]
A |
|
@ x‘ { Yai=Ya
MapameTp BeTp. Hanop [BeTp. Hanop (Bec 0651-kn WTtoro MapameTp oTHOCUT|BeTp. HanopBeTp. Hanop| Bec 06n-ku Mtoro
B nponetax |Ha KoOHCOoNnAx|u rononen. nepemelL. B nponeTax [Ha KOHCOoNAX 1 rononea.
Ya (kr) +20,0 +11,9 -18,0 +13,9 f K +116 | -3.89 +510 | +587
Ye (xr) +64,6 43 | +21,7 | +850 K 10°- Ik | 10°-1x | 10°- 1k [10°- Ik
Ye (k) +64,6 13 | &=-4 &= +593 mex /| -307 | +059 |-874 |-11.2
Yo (kr) +200 | +119 | ~00 | +31,9 e Lk 0% I [ 107 I [ 10% 1 107+ 1x
Q% /Q)¢ (kr) |0,00+20,0-10,6(+1,3 (0,00 |18,0|-10,643,30 max /| 2236 |-020 |+236 |-029
3 3 3 3
QY /QF (k) [32,8]+31,8+1,3[0,00118,0(+37|-49,51k355 | * 10°- Ix | 10°- 1 | 10°- 1 [10°- i
QY /Q (xr)|31,8(+32,8/0,00(-1,3 |+3,7 [/=0 |-28,1[+31,5
Q%Y /Qy (xr)}20,0(0,00{-1,3 }10,6/~=0 |0,00 |-21,3}+10,6
M, (xrm)| 0,00 +1,06 -14,4 -13,3
M, (krm)| -3,74 +0,59 -7,6 -10,8
M, (krm)| +6,41 -0,19 +3,5 +9,72
Mg (krm)| -3,13 -0,19 ~ 0 ~ -3,3
M. (krm)| +6,41 -0,19 ~ 0 ~=+6,2

ALUMIN/ PACYETHbIE CXEMbI I CTATUMECKVE PACHETBIL.  TEXHYECKI KATAMOr M 08.29
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CVUCTEMA HABECHOIO ®ACAIA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

MpuMep pacyema CxeM C pasdenbHbiM WAPHUPHO-PAMHBIM HECYWUM KPOHWMEUHAM

Cuctema koopaumHat
Z X Vimozobble cymMmapHbie 3niopel om Bempobozo omcoca b uenmpe u Beca

odnuuobku c zononedom (Bempobol omcoc He nepedaemcs Ha KoHConu)

[nocKoCTb CTEHbI

ocb Y nepneHauKynsapHa Y
NSIOCKOCTU CTEHbI v 3
_ ntopa
@ Yo —YD 3niopa Sniopa OTHOCUTENbHBIX
% E’_O 20 NoMepeyYHbIX  MOMEHTOB npornboe Cxema
= - cun (kr -
| (kr) (kr-m) 72 N Harpy3ok
N K
@ T Ya = 40,3 kr 14,4 | M, ‘
40,3 ~ ]
o = ]
T 3,44 M s S -
5 max |
fAB —
Lk ||
Ys = 50,2 kr 18,5 3.64/| M, 48 S
- 3\ 7 I =
~N P — = N
S 4 — = ||N
g 2 B Mgc L&S —| 3 o
I I max | " S
= [Fae NS
L I )
© 2 Yc A2 76 kr 381 ~7,14| M. 24 HE-B-
36\5 \ |8 g
o L]
W |
x
Yo=22,3 kr \22,3 N
® o 1
o
U
X
@ >~ { Yai=Ya
MapameTp BeTp. Hanop |BeTp. Hanop |Bec 06n-ku Wtoro MapameTp BeTp. HanopBeTp. Hanop| Bec o06n-ku Wtoro
B npofietax |Ha KoOHCoNnAx|u rononen. OTHOCUT NepemeLL.[B NponeTax [Ha KOHCOoNAX v rononea.
Ya (kr) -22,3 -180 | -403 K -12.9 +51,0 | _+3841
Yo (kr) 71,9 +217 | -50,2 « 10°- Iy 10°- 15 | 10°- I«
Ye (k) -71.9 -4 | =-T6 max | 2342 -874 | -532
Yo (xr) -22,3 ~00 |~z-223 el k0% Iy 10°- Ix | 10°- I«
Q% /Q) (kr) |0,00]-22,3 0,00 |18,0{0,00|-40,3 mas /| +2.63 +236 | +4.99
Q¥ /Q (xr) [+36,5-35,4 L18,0[+3,7[+18531,7]| 10°- I 107 Ix | 107 Ix
QY /Q (k) [+35,4-36,5 +3,7 |~=0 [+39,1-36,5
Q% /Qy (xr)[+22,40,00 ~=0 (0,00 [+22,30,00
M, (krm)| 0,00 -14,4 -14.,4
M, (krm)| +4,16 -7,6 -3,44
M., (krm)| -7,14 +3,5 -3,64
Mg (krm )| +3,48 ~ 0 A +3,5
Mc (krm)| -7,14 ~ 0 ~-71,14

08.30 M TEXHVYECKM KATAMON. PAGHETHBIE CXEMbI 1 CTATUHECKME PACHET! ALUNMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

MpuMep pacyema CXeM C pasdenbHbiM WAPHUPHO-PAMHBIM HECYWUM KPOHWMEUHOM

Cuctema koopanHat 7 X Vmozobsie cymmapHsie 3niopsi om Bempobozo omcoca b yznoboud soHe
MnockocTb cTeHb! u Beca odnuuobku ¢ zonanedom (Bempobad omcac He nepedaemcs HA KOHCOAU)
ocb Y nepneHaukynspHa Y
MAOCKOCTUN CTEHbI o Ontopa
% - nonepeyHbiX MOMEHTOB  NpOAONbHbLIX ~ NPOrMGoB
., e =0,20 cun (kr) (kr-m) cun (kr) Cxema
! 72 N Harpys3ok
b K
@ e ‘YAA = 54,3 kr 14,4 M, ‘
| 54,3 N — ¢
= 0,83\ M S N
I ‘ ’ AB v ] i
5 max |
fAB |
il
} Ys = 95,3 kr 14 8,10 | M, 48 M =2
I - 9 i 2
~ o — R
2 Pl — = "
e 3 1—0 Mee |A45,66 —8 o
I L] | S
z - | || 8
- L 513
— & | £
@ ) Ye /=121 kr 61, M. 24 18 8
[ % - 59 4 o 1 9
’ ~11,6 1 ® | 8
o ] !
x —
} Yb=236,3 kr 3 —
© o
o
14 !
[
@ x‘ { Ya1=Ya
MapameTp Betp. Hanop |BeTp. Hanop |Bec 06n-ku Wtoro NapameTp BeTp. otcoc|BeTp. oTcoc| Bec obn-ku|  Utoro
B nponeTtax |Ha KoHCoNnAax|u rononen. OTHOCUT NepemeLL.|B nponeTax |Ha KOHC. nrononea.
Ya (kr) -36,3 18,0 | -543 fIK - 21,0 +51,0 | _+300
3 3 3
Ys (kr) 117 +217 | -953 « 10% Iy 10°- Iy | 10%- Ix
Ye (k) -117 ~-4 | ~=-121 max || 25,56 -874 | -318
Yo (r) -36,3 ~00 |~-363 el k0% Iy 10°- Iy | 10°- Ix
Q% /Q)¢ (kr) |0,00]-36,3 0,00 |-18,0{0,00 |-54,3 max /| +4,28 +236 | +6,64
3 3 3
Q% /QY (kr) [+59,4-57,6 118,0(+3,7[+41,4-53,9/ | ¢ 10°- I 10°- Ix | 10°- I«
QY /Q (kr) [+57,6-59,4 +3,7 |/=0 |[+61,3-59,4
Q% /Q) (kr)[+36,30,00 ~=0 (0,00 [+36,30,00
M, (krm)| 0,00 -14,4 -14,4
M, (krm)| +6,77 -7,6 -0,83
M, (krm)| -11,6 +3,5 -8,10
Mg (krm )| +5,66 ~ 0 |~ +5,66
Mc (krm)| -11,6 ~ 0 ~-11,6

ALUMIN/ PACYETHbIE CXEMbI | CTATUMECKVE PACHETBI.  TEXHVYECKU KATAMOr M 08.31
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CVCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

Pacyemsl conpsixeHuu. Tunbl pacqeMHbIX CXEM HECYWUX KPOHWMeuHob

PacueT conpsikeHuiA 3aknioyaeTcs B pacyeTe KpenseHnsl KpOHLITENHOB K CTEHE (HECYLLUX U OMOPHbIX),
pacyeTe KpenmeHus HanpasnsoLLeit K KpOHLITENHY (HeNocpeACTBEHHO NMMGO Yepes perynnpoBoYHbIA 3NIEMEHT),
pacuyeTe KpenneHus o6MLOBKU K HanpaenstoLLen. [Mpn 3ToM Takke paccUUTbIBAKOTCA CaMU KPOHLUTEHbLI U CO-
€AMHUTENbHbIE 3NeMEHTbI. MNpun pacyeTe HECYLLMX KPOHLUTERHOB B 3aBUCUMMOCTM OT CXEMbI COTIPSDKEHUS] pa3nuyaroT
TPMW TUNA pacyYeTHbIX CXEM: KOHCOJbHO-LIAaPHUPHAs; KOHCONIbHO-paMHast; LUapHUPHO-paMHast.

Tunbl PacCHeTHbIX CXeM HeCyLnX KpOHLLITeVIHOB

KoHconbHo-wapHupHas KoHconbHo-pamHas LLlapHupHO-pamMHas
2t
Z Z z
7 e " Z "
7 Ny 7 N g N
Ve j > Ve >
e
/] /]
e 7 e 1 e
My
Y Nz ' Nz Y Nz
MoMEHT oT Beca 06MMLIOBKU: MomeHT oT Beca 06nMLIOBKN: MomeHT oT Beca 06MMLIOBKY:
M,=Nz-e = My M,=Nz-e M,-=Nz-e =M,
BOCMNpUHUMaeTcs aob6enbHbIM pacnipegensietcs Mexay A6ernbHbIM | BOCTIPUHUMAETCA HanpaensioLen
KpenneHnem (LononHUTeNbHas KpenneHnem v HanpaenswoLen. Mg =0 (mononHuTensHom
Harpyska Ha arobenb) Nz-e= M + M Harpysku Ha arobenb HeT)
| ZOK L VzZHP
Ha arobenu Ha HanpaBen.
M HK Man M
AH
M ZHP
M HP = . M HP
Man Mz K zna
CTeneHb pacnpeaeneHus 3aBUCUT OT
nogaTnMBoOCTU Ao6enbHOro KpenneHus
+

MOMEHT OT HECUMMETPUYHOIO N3rnba
HanpaensLwen nepegaeTca Ha
arobenbHoe KpenneHune

Mg _ _
m MHD,K_ MHP_ MB+ MH
M., 3aBUCMT OT reOMeTpUM CXEMbI 1 - M*
o : M, o, [T M Myp = M7Kung

noaaTtnmMBOCTK A06ENBHOMO KpenneHns HP

X
(nogaTnNMBOCTL — CyMMa YNpyrux 1 NnacTU4eckmx M™ — momenT B yane npu aGco-
Aeopmannin Ao6enbHOro KpenneHus) MM MIOTHO KECTKOM KpernneHuu.
H

rIpM MB=MH MHP=0

K znpn BapbupyeTcs ot 0,85 fo 0,25:| npu y4eTe pearnbHOW NOA4ATANBOCTU

K\ing Bapbupyetcs 010,910 0,6 | AloGenbHOro kpenneus.

0832 M TEXHVHECKU KATAMOr. PACYETHBIE CXEMbI 1 CTATUMECKVE PACYETHI ALUNMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWJIMPYEMbIM BO34YLLIHbIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKME PACHETbI

Pacyemsl EDI‘IDH)KEHU[:I, KUHCUﬂbHD—LLIElDHUDElﬂ cxema CDI']|JFI>KEHLIU

Haunbonee npnbnmxeH K KOHCOMbHO-LLUAPHUPHON CXeMe COMPSKEHWUI YNPOLLEHHbIN BapuaHT KpenneHun
Ha HecyLLleM COBMELLEHHOM KpoHLUTerHe (cm. n. 03.02).

AYPC 1500102
Hanpabnswas bepxHas B
BbepmukansHoe nodbuxHoe YH - ycunue Ha grobenbHoe
Kpennexue \/\ KpenneHue OT BEpPXHeN Hanpas-
' . B B
[lodensHoe Kpennexue E J Tepmonpoknadka \ Lo U1 nsowen Yy = - Ya
BepxHee 1 3 !
. == | Y, - ycwnue Ha fgro6enbHoe
[} o«
. \ Qb preal vE : KpenneHue OT HWKHel Hanpas-
! H . H H
EAYH N N\ | : - naowen Yy = - Ya
h ) | N | g
= B H
/ . ) " o E 3pect Ya u Yo —onopHbie
/ % o = S peakuun COOTBETCTBEHHO Ans
a x - o
\ g BepXxHel U HUXKHEN HanpaBsitoLLUX.
S B
/ U 2 Qy - ycunve cpesa Ha BepxHeit
a[ 5} - = 3aknernke ot rOPM30HTaIbHON
] - ] cunbl YH )
LL.T. \ Q';Y - ! || 9 QKY - Ha HWXHeN.
cxa Hbl . A ” l<r
21 = : |H Ol Qrzi — Qiz — ycunue cpesa Ha HIDk-
-— T
— A ' I =1 |Q'['<Y i 1Y HeW 3aknernke OT BepTUKaNbHON
= 2Yx . 9} cunbi Nz .
<
%’ ] sz [na BocnpusaTua BepTmKanbHOM

€eH

Cunbl YCTaHOBUTb B CaMOM

=3 J\ HM3y oBarna
Tepmonpoknadka AYPC150.0102

Y Hanpabnsiowasn HUXHAS
e Nz HenodbuxHoe KpenneHue

BbicoTa cxxaTol 30HbI, a criefoBaTenbHO, U paccTosiHve Leh B o6LeM cryyae 3aBUCAT OT COOTHOLLEHMS! TOPU30H-
TanbHbIX YCUIWiA U MOMEHTa OT AEUCTBUS Beca 06MMLOBKMW. NS yNpoLLeHnsl pacyeToB MOXHO NPUHSATDL (B 3anac
npoyHocTn) Lca =ag, Torga pacyeTHble (hopmMyIbl AN onpeaeneHns yeunuii B Ao6enbHOM KpenneHum

UMeroT BUA- 3gece S Y4 - cymmapHoe ycunve Ha
s YB . Nz - e +YHH_ eH +YHB_ (a,u, +eB ) BEPXHMX A06ensx (ecnm KonmyecTeo
A= Ry Gonblue O4HOro B OAHOM psaay).

an

B
SYn - aHanorMyHo Ha HKHMX.

K,y — KoathduumeHT acummeTpun
pacnpegeneHus ycunun.

-Nz-e-Y.,-eB+Yy-(an- eH)
KM{ Hap‘ H }

sSY

KoadhdmumneHTbl acummeTpun pacnpegeneHuns yeunuim ans oguHoyHoro arobens n asyx grobenen
B Criyyae npuMeHeHns1 4OMONTHMUTENbHOro KpoHwTenHa cm n. 03.09, 03.10.

Ycunue Ha cpes ans BepxHen 3aknenkm Q« - QKY = Yy

y . . \/ Y HY2 , 2
curnve Ha cpes Ons HWKXHEeW 3aKnenku QE \/(er)2 . (QTQ )2 ) ( H )2 (Nz)

ALUMIN/ PACYETHbIE CXEMbI I CTATUMECKVE PACHETBI.  TEXHVYECKI KATAMOr M 08.33
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CVUCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

Mpumep pacyerTa. [aHHble ans pacyeTa KpenneHun B3sATbl U3 NpuMepa pacyeTa HanpaensoLwei.
Mpwn BeTpoBom Hanope (1. 08.15):

B -vY2® - -254xr He -y M- -254kr, Nz = 72«
H A H A

Mpu BeTpoBOM OTCOCE B LieHTpansHon 3oHe (n. 08.16):

Yi=-Y2 =-(-283)k,  Yi=-Y) =-(-283)k, Nz = 72«
Mpn BeTpoBOM OTCOCE B yrnoBou 3oHe (n. 08.16):
Y= -Y2 =-(-460)k, Y. =-Y,) =-(-4600kr, Nz = 72«

eomeTpunyeckme napameTpbl 4N pacyeTa KpenneHui:
eB= 5mMm, €H-= 5mMm, apf-= 100mm, € ana pacyeta 200 Mm

Torga npy BETPOBOM Harnope AN BepXHUX abenei:

Nz-e +Yi-eH-Yi (an+eB 200 +(-25.4 +5) +(-25.4 -
SVE -k, { H = i ( )} K, { 72200 (25,4130) (254-(100+5))}

SYS
MakcumanbHoe ycunue Ha ogunH JJ,I'O6eﬂb npn OTCYTCTBUU OOMNOJTHUTENIbHOIO KpOHLLITeﬁHa:
Ng = SY7 -135%116= 157 («r);
MakcumanbHoe ycunue Ha ogunH D,I'Oﬁeﬂb npu Hann4dnm OONONHNTENIbHOIo KpOHLIJTePIHa:
Na = SYP /2 =1.2%116/2 =70 (kr);

[Mpu BeTPOBOM HaMope B 30HE HUXHUX Aobenen:

KAA* 116 (kr);

-Nz *e-Ys+eB + Yy *(an - eH -72%200-(-25,4 *5) +(-25,4 * (100-5
SV - K, { Haﬂ i )}=Km{ ( 100)( ( ))}

. ( 166) (kr). OTpuuaTenbHOe 3HaYeHne O3HayaeT, 4To B 3oHHe HKHero abens npoucxoamT
ckatue (Npv BbiGpaHHOM HanpaeneHun 2Yp |, Kak yKkasaHo Ha cxeme).

B atom cny4dae HuxHMIM orobenb paboTaeT TONMLKO Ha Cpe3, CKUMatoLLMEe YCUNUSA BOCTIPUHUMAIOTCA OCHOBaHWEM

CTeHbl Yepes NNacTUKOBYO NPOKNAAKY. KNIL B JA@HHOM CIny4ae MOXHO NPUHSATb PaBHbIM €4UHMLE.

SYs - K

Al

Mpy BETPOBOM OTCOCE B LiIEHTpasbHOM YacTu ANs BepXHuX atobenei:

8 Nz-e+Yiy eH+Ys (amn+eB)y _ 2-200 +(283-5) + 28,3-(100+5
SYs _KAD.{ H o H ( )}_Km{7 ( ,100) , ( "'))}

SYS

MakcumanbHoe ycunue Ha ogunH D,I-Oﬁeﬂb npn OTCYTCTBUU OOMNOJTHUTENIbHOIO KpOHLIJTeI;IHaZ
Ng = SY -135- 175=236 (kr)

MakcumanbHoe ycunne Ha oaunH ,El|-06eﬂb npu Hann4dnm OONONHUTENbHOIo KpOHLIJTeI7IHaZ
Nag=SYL /2 =1.2-175/2=105 (kr)

KAﬂ- 175 (kr).

To e HO B 30HE HUXHUX Jrobene:
B H
- -e- - eB + - (ag - eH -72-200 - . + . -
sV - Km{ Nz -e-Yy;-eB +Yy - (ag )} =Km{ (283-5)+(283 (1005))}
ag 100
B 30He HWxHero abens 4eNCTBYIOT CKUMAKOLLME YCUMNUS:

3Ya' = K, (-118) ().

0834 M TEXHUYECKWV KATAMOr. PACYETHBIE CXEMbI N CTATUHECKVIE PACYHETHI ALUNMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

Mpu BETPOBOM OTCOCE B YINOBOM 30HE 41151 BEPXHUX Atobenei:

SYS - K, { 72-200-(460 180) +460-(100+5))} - i, - 195 ()

MakcumanbHoe ycunue Ha oguH ato6ernb Npy OTCYTCTBUMU AOMOMNHUTENBHOMO KPOHLUTENHA:
Ng = SYs& =135 -195-263 (kr)

MakcumanbHoe ycunue Ha oguH Ato6ernb Npy HanMyYMmn 4ONONHUTENBHOMO KPOHLLTENHA:
No=SYs /2 =1,2-195/2=117 (kr)

To Xe HO B 30HEe HWXHUX Orobenen:

W -72-200-( 46,0 -5)+(46,0 - (100-5)) v _ . (-103
SV o< K, § = } - Ky (103) ()
B 30He HWxHero awbens AeCTBYIOT CKUMatOLWNE yCUnums.

Ycunus cpesa, npuxogsiiMecs Ha oguH aroGensb:

Q 1 Nz /2 =72 /2 =36 (kr) — Ge3 BOGOPHOrO KPOHLUTENHA;
Q 5 c Nz /3 =72 /3 =24 (kr)— ¢ [JOGOPHBLIM KPOHLLTEAHOM.

Mo nony4eHHbIM BbIpbIBAKOLLMM YCUNUAM, OENCTBYOLWMM Ha Alobenn, no katanoram upM-npon3BoanTenei
B 3aBUCMMOCTU OT Martepuana CTeH noabupatoT COOTBETCTBYOLLME Mapku Aobenen.

Kak BngHO 13 pacyeToB, A KOHCONbHO-LLUAPHUPHOW CXEMbl aHKEPHOTO KPOHLUTENHA BblpblBaloLLNe yCunus
Ha BepXHWX Abensx UMeT A0BOMbHO BonbLUve 3HaYeHWs 3a CHET 3HAUYUTENBHON COCTaBMAOLWEN OT MOMEHTA,
BbI3BaHHOro AencTBMeM Beca 06n1uoBKn 1 rononegHomn Harpysku. Hanbonee BbIroAHO AaHHYO CXEMY NPUMEHATb
NP MNPOYHbIX BETOHHBIX OCHOBAHUSX (MPW KPENNEHUN aHKEPHBIX KPOHLUTEMHOB B nosica) nnbo nerkoi obnmuoske
npu ManbIX ¥ CpeAHUX BETPOBbIX HArpy3skax.

PacueT 3aknenok.
o B B B
Yeunue Ha cpe3 ans BepxHeii saknenkn: Qi = QKY =Yy = 28,3 (kr) (Npv BETPOB OTCOCE B LIEHTP YacTy)

H\ 2 2! o ’ 2 2
+ +
Ycunue Ha cpes ans HWKHEW 3aKnenku: QE = \/(YH )2 (NZ) = 28,3 2 = 72 (kr)

2

[lononHUTenNbHbIE YCUMWS B HDKHUX 3aKnekax OT u3rnba HUXKHEN HanpaBnsiioLwein He BO3HMKA0T, Tak Kak LuMpuHa
oBana — 6 MM , a guameTp 3aknenku — 5 mm. MNonyyeHHoro 3asopa AOCTaTOYHO ANt KOMMEHCaLUMKn YrnoBoro noBopoTa.
( Qaxe B cnyyae OTCYTCTBUSA 3a30pa YCWUMMs, BO3HMKAKOLLME B 3aKNenkax OT NOBOPOTa CEYEHMs, SIBMSOTCS YCU-
NIUSIMU  KOPOTKOrO AEUCTBUS , T. €. OHWU UCYE3atoT Nocre flokanbHOro MECTHOMO CMATUSA B npedenax 0,2 mm u
nocre aToro obpasyeTcs wapHup).

Mo ycunuam nogbupatoT COOTBETCTBYHOLLME 3AKIIENKM.
Kpome Toro, Heo6xoaNMO BbIMONHWUTL NPOBEPKY HA CMATUE COEAUHSIEMbIX 3NEMEHTOB Mo hopmMyne:

OCM= QK/(dK tCM) < RCM’

rne: Qg - ycunue cpesa Ha eAMHUYHOM KPENeXHOM 3reMeHTe (3aKnenke);
d, - Avametp saknenku; ., - MUHUManbHas ToOMWMHA CMUHAEMOTO SNIEMEHTA;
R,,~ PacdeTHoe conpoTuBNEHME CMATUIO, NPUHMaEMOe Mo CHwuIM 2.03.06-85.

ALUMIN/ PACYETHbIE CXEMbI 1l CTATUMECKVE PACHETBI.  TEXHVYECKI KATAMOr M 08.35
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CVUCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

Pacyemsl conpsixeHud. lapHUpHO-paMHOs CxeMa conpsixeHud

CyLecTBEHHOE YMEHbLLEHWE BbIpbIBaOLMX YCUNUA Ha Ato6eny MOXHO NonyYnTb NpU UCMOMNb30BaHUK
LUApPHUPHO-PaMHOW CXEMbI CONPSXXEHUI HECYLLEro KpoHLITENHA. Hanbonee npmubnmkeHbl K Tako CXeMe yarbl
KpenneHuin Ha pa3genbHbIX aHKEPHbIX KpoHLwwTerHax (cm n. 03.03 ... 03.06).

PacueTHas cxema coeguHeHUN

T \1 J 3aknenka 5 - 14 Il
: X [lauda 150 0708
\ KpoHwmedx ~100 e A
K Hecywuu / ; A\
. N (I = 111
N N ! & ! «
1 N ) UL ~ 1
NloBensHoe kpennexue . § I o P ‘ Q
. <N = Q37 Nl § @
\ oo § Ve
BN -
BN Qaz 4
; Yﬂ 1{ 1) N4 oo <+ 15\- 27 - YH
- \\ @©| © Aulmr eids © —
N 3 \ ld Q
' Qe ’
—
E\ 'F {Z Q3_Y | 32 O
Tepmanpoknadka H = “+H T
37 i | <
. 12
p 1-1 \ 3aknenku 5-10
aspesbl 1-1 Ana pasHblx 1 TGononsumencna) - Hanpabasowas  150.01071
BapuaHToB (cM. n. 03.09, 03.10) N\ 3‘3;58”;' 0 B

ladda 150.0708 3uknenka 5-10 e

N B /]|
. Mz=Nz-e
Mz3-Mz - e3/e I
e3 ‘NZ
|

Mpu faHHON cXxeme COMPSKEHUIA MOXHO CYMTaTb, YTO BbipbIBalOLLIEE YCUnMe Ha Atobene BO3HUKAET TONbKO OT
OeViCTBUSA ropn3oHTarnbHOW peakLmn HanpasnsioLLen npu BeTpoBoM oTcoce. [pu NoBopoTe KpoHLWTENHa OT u3rnba
HanpaBnsaloLLEN B NepBbIN MOMEHT B Atob6ene BO3HMKAET BbipbiBaloLLEE yCUne, KOTOpoe ABMSETCS YCUnmMem KopoT-
Koro gencteus. 1o pacyeTy NoBOPOT ceveHns coctaBuT npumepHo 1/100, npyu aToM nepemellexve orobens coctaBut
C Y4ETOM PacCTOSAHMS OO LiEeHTpanbHOM TOYKM CXXaTon 30HbI NpumepHo 0,25 mm. Takoe He3HaunTenbHoe NepBOHa-
YarnbHoe cMellleHne abens He BNUSET Ha ero AarnbHenLyo HECYLLYHO CNOCOBHOCTL!

BO-MEPBbIX, TaKMe He3HaunTemnbHbIe 3a30pbl C OOMbLLON CTENEHbI BEPOATHOCTU MOTYT NOSIBUTCS NPY YCTaHOBKE
atobenein, obpasya ceBoeobpasHbIv LapHup B obnactu arobens;

BO-BTOpPbIX, NPY aHanun3e guarpaMm paboTbl grobenen BUOHO, YTO HECYLLAs CNOoCOBHOCTL Atobenen Ha BbipbiB Npuy
He3HauMTenNbHbIX NepBOHaYarnbHbIX OCTATOYHbIX CMELLEHUNX (nocne pasrpy3ki) HUKaK He YMeHbLUaeTCs.

B ocobeHHocTH 310 oTHOCKTCA K Atobenam dpupmbl EJOT SDP ansg kpenneHus B sdemctom 6eToHe, rae Hecylas
cnocobHocTb Atbens obecneynBaeTcs He pacnopoM, a MOCTOSIHHBIM MeXaHWYeCKM 3auenneHnem 3ybbes 060noYku
atobens 3a kapmaHbl B MaTepuarne cTeHbl, 06pa3oBaHHble BAaBNMBaHNEM 3yOHLEB 3a CHET pacxoa MUxX npu
BKPY4YMBaHMM CTanbHOro Wwypyna. B pe3ynbTtate Takve orobens gepxat npeaernbHyr Harpyaky npu 3HaumuTenbHbIX
cmeeHusax (8o 5 ... 10 mm). HeGonblume nepBoHaYanbHble CMELLEHUS Takke HEM36EeXXHO BO3HUKAKOT B HAYanNbHOM
CTafuu HarpyxeHust grobenen ans ero BkNoYeHusa B paboTty ( B 0COBEHHOCTM B S4EUCTbIX BeToHaXx).

0836 M TEXHUYECKUV KATAMOr. PACYETHBIE CXEMbI N CTATUHECKVE PACYETI ALUNMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

MowmeHT oT Nz B faHHON LIJapHVIpHO-paMHOIZ CcxXeme conpsxeHna BOCNnpnMHMUMMaeTCd 3aKneno4HbiMm coeanHeHnem
N nepenaeTcda Ha HanpaslAOLWYHO.

Pacyet 3akneno4yHbix coeanHeEHNN

Ha BbiluenpvBegeHHOM y3re HanpaBnawLLas OT ropn3oHTanbHbIX CMELLEHUI U MOBOPOTA 3aKpensieHa NasoBbIM
CONpPSKEHNEM C 3aLIENOM W KPEMMEeHNe HanpaBnsoLWen K 3aueny SBnseTcs AONONMHUTENbHLIM Y CTPaXOBOYHbLIM.
Haunbonee HarpyeHHbIMW SBASIOTCSA KpanHue 3aknenku 1.

Ycunue cpesa oT BEpTUKanNbHOW Harpyskm Nz: Qizz =Nz/4

Ycunue cpesa B ropu3oHTanbLHOM HanpaBneHnn BKOYAET ABE COCTABMSIOLME — OT FOPU3OHTaNbHONM cunbl Yy

n yeunus ot geiicteust Momenta Mz @ Qv = Qive + Qim

Qiwn =Yy /4 Qim onpepensietcs us ypasreHnss Qqy - @l + Q- @2 = Mz

Yuuteigasi, uto Qoy= Q- @2/a1, nonyumm: Qi = Mz
(31 La2-a2 )
al
. 2 2"
PesynbTupylollee BektopHoe yeunue ot aeiictena Qiz n Qv Q+ =\/ (Q1z) + (Qw)
Mpwv NogcTaHOBKE NONYyYUM:
M 2 2 !
akcuManbHoe ycunume Ha
€aVNHUYHOW 3a|<n¥an|<e (N—Z) +d Yu + Mz
Q1 = 4 a2 a2
(npn ycuneHHowm BapuaHe ( al+ T )
KpenneHus)
Mpn ycTaHOBKE TONBLKO Kpawn- 2 2 !
HWX 3aknenok 1 ycunve Ha Q: - (l\é_z) + (XH_ + Mz )
O[IHOI 3aKnerke: 2 al

AHarnNorM4yHo BbINOMHAETCA pacyeT AN 3aKNenok, CoeAVHALLIMX KPOHLUTENH ¢ 3auenoM. TonbKo B pacyeTe
Heobxoaumo yunTbiBaTh MomeHT MZ3 | aelicTBytoLWMIt B 30HE 3TUX 3aKMENOK.

Haunbonee HarpyxeHHas 3aknenka 3 |

B CNyYae yCTaHOBKW AOMOMHUTENbHbIX ( N_Z) 2 +J Y N Mz3 2
3aKnenok Qs - 4 4 3+ a4 - a4

(Mpn ycuneHHom BapuaHTe a3
KpenneHus):

Mpn ycTaHOBKE TONBLKO Kpawn- 2 2
HWMX 3aKnenok 3 ycunue Ha Q; - (l\é_z) + (lu_ + Mz3 )
O[IHOVA 3aKnenke: 2 a3

ALUMIN/ PACYETHbIE CXEMbI I CTATUMECKVE PACHETBI.  TEXHVYECKI KATAMOr M 08.37
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CVUCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

[lononHUTENBLHO BLINOMHSETCS pacyeT Ha CMSITUE COEAMHSIEMbIX SNIEMEHTOB Ha NOMyYeHHble MakCUMarbHbIe
3HaYeHus1 yeunum cpesa 3aknenku no coopmyne Ha n. 08.35.

Pacuet KpOHLUTEVIHa N perynmpoBOYHOro aremMeHTa

BbinonHseTca npoBepka NPOYHOCTU HECYLLErO KPOHLUTENHA U PErYNMPOBOYHOrO 3NEMEHTa Ha PacTsiKeHne ¢
n3rnbom B ABYX NMOCKOCTAX U cpes. [poBepoyHOe ceveHre ANns KPOHWTEeNHa NpuHMMaemMm (B 3anac NpoOYHOCTH) No
paspesy 1-1, a 4ns perynmpoBOYHOro afieMeHTa no paspesy 2-2.

KpoHwmeun -100 1 2 Pezynup 3n-m (3auen) 2.2
) 2 *
r o (0} D = |
A o ]
3¢ Zna Yy N
- ©
=
YNz ©
O
@) Q D
— 25
1 2 E— e e
el
e2 — "eomeTpuyeckue xapakTepucTukm
e pac4eTHbIX CeYeHUIn C y4eToM ocrnab-
NEeHNN OTBEPCTUAMMU
M, KPOHLUTENH perynupyoLum
ANeMeHT
A =125 cw? A,=2,24 cm’
lxn=15,2 cm* lxn=17,64 cm*
Kgorumedy K100 l,,=0,006 cm* | 1,,=0,0116 cm*
il \ W,n= 3,04 cm® | W,,= 3,53 cm®
[ — . W,,=0.05 cm® | W, =0,093 cm®
-— ] eyl = 8 Mm
Na [ _ ey2 = 6 MM
s

Makc. HopmanbHble HaNpPsPKEHUS 415 KPOHLUTENHa:

Makc. HopManbHble HanPsKeHUs Ans per. an-Ta:

YH +M1 +YH'Ey1 . Y, M Y'Eyz .
= + + < R 7, = h + 22 + 1o < R 7,
d An Wxn Wyn = c d An Wxn Wyn = c
't = Nz lMpoBepka Ha cpe3 No ynpoLLeHHOW hopmyne
An
08.38 M TEXHVNYECKIN KATAMNOr. PACYETHBIE CXEMbI 1 CTATMECKUE PACHETbI ALUMIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

Mpumep pacyeTa coegMHEHMIN Ha HECYLLEM KPOHLUTEWHE NPU LapHUPHO-PaMHON CXeMe COMPSXKEHUN.
[aHHble ona pacyeTa BO3MEM U3 NpMMepa pacyeTa Hanpasngatowen Ha n. 08.30 (BeTpoBOK 0TCOC + BEC OONULIOBKN)

Yo = -Ya = 403k, Nz = 72«r, e = 200mm, €3 ~150 MM (Npu MaKc. BbIfIETE PEryNMPOB. 351-Ta)
nsa aHkepHoro kpoHwTelHa -100 cornacHo yany Ha n. 03.03. a1= a3 = 70 mm, a2 = 40 mm, a4 = 36 MM

CornacHo pacuyeTHoln cxeMe u popmynam Ha n. 08.36, 08.37:
Mz-Nz-e =72-02=144 (xm); Mz3-Mz-e3/e =14,4-0,15/0,20 = 10,8 (k'rm)

MakcumanbHoe ycunue cpesa B KpaiHel 3aknenke 1 npu yCUNeHHOM BapuaHTe KpenneHus:

2 2!
Qi - (l\i_z) ¥ %& +(a’| . 32 32)} \/ 1_2 + %3 (0,07146?04(1)’-007,04)

2
Qi = v 182 + (10 + 155) = 166 (kr)

MakcumanbHoe ycunue cpesa B KpanHen 3aknenke 1 npy yCTaHOBKe TONbKO KpamHUX 3aKrenok:

o | () (- 22) () ()

w

B nencTBUTENBHOCTM COEAMHEHUE HaMPaBNSALWEN C PErynMpoBOYHbIM SNTIEMEHTOM CMOCOOHO BOCMPUHMMATD
ycunusa (KpoMe BEPTMKarbHOWM CocTaBrnsioLlern) brnarogaps npounbHOMY 3aLensieHunto, U 3aKMnenku paccymTbiBaloT
CS1 TONbKO Ha BEPTUKANbHYIO COCTaBISAOLLYIO OT Beca 06nmuoBKY. [TOSTOMY AOCTATOMHO YCTAHOBKM TONBKO [BYX
3aknenok. PacyeT coeguHeHUN BbINOMHEH AN cry4vas NpUMEHeHUs y3na B yNpoLLEeHHOM BapuaHTe Ans Hanpasns-
towen AYPC.150.0102, (cm. y3en Ha n. 03.06) korga Bce ycunusa B coegUMHEHUN BOCNPUHMMALOTCS 3aKnenkamu.

PacueTt coeguHeHnin perynnpoBoO4HOro afieMeHTa C KpOHLIJTeI7IHOM

MakcumanbHoe ycunuve cpesa B KparHen 3aknernke 3 npy yCUreHHoOM BapuaHTe KpenneHus:

2 0!
Q; - (l\i_z) * %ﬂ + MZZ’ Z } 72 403 18336 10.036
’ (33 a2 2= (007+ 0,07 )

Qs - v 182 + (10 + 122 )2 = 133 (kr);

MakcnmanbHoe ycunue cpesa B KpanHen 3aknernke 3 npy yCTaHOBKE TONbKO KpavHMX 3aKrenok:
| |

Q. - (I\é_z)2+ (%ﬂ * '\223 )2 - (72—2)2+ (%)’ + 2)?0'3 )2 - 179 (k1)

ALUMIN/ PACYETHbIE CXEMbI 1l CTATUMECKVE PACHETBI.  TEXHYECKI KATAMOr M 08.39
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CUCTEMA HABECHOTO bACAZIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

CoOTBETCTBYIOLLME pacyeThl ANs YITOBOW 30HbI MPY AeiCTBUM BETPOBOro 0TCOCa M Beca 0BNULIOBKU Npu

Yo = -Ya = 543k, Nz = 72k npuBeayT npakTU4ecku K TeM e 3HAYEHUsIM YCUNNIA Ha 3aKnenkax,
MOCKOIbKY OCHOBHOI BKNaj B YCUIME Ha 3aKnenkax BHOCUT cocTaBnsiollas ot MomeHta Mz.

MpoBepka Ha CMSATUE BLINOMHAETCA HA MakCUMarnbHOe ycunue B 3aknenke no HauMeHbLlel TonwuHe
COEeANHAEMOrO aNieMeHTa:

O = Qc/(d¢-t,,) = 179 /(05 025) = 1430 (ki/cm?) € R, = 2000 (kr/cm?)

Rew= Rip = 2000 (kr/cM?)  mpuHMMaeTcs no Tan. 13 CHulM 2.03.06-85, c.7.

PacueT KpOHLUTEIHa U peryfMpoBOYHOrO 3MeMeHTa.
[laHHble Ans pacyeTa: B cpefHen yacT agaius — Yy = - Ya = 40,3k, Nz = 72«
B yrnoeoii soHe 3paHns — Yy = - Ya = 543«kr, Nz = 72«
M3rnbatowime MOMeHTbI: B cedeHnn 1-1 |\/|1 =Mz - e1/e =14,4 - 0,15/0,20 = 10,8 (kr-m)
Bcevennm2-2 M, =Mz- e2/e =14,4-0,17/0,20 = 12,2 (kr-m)

"eomeTpuyeckre xapakTePUCTUKN OCNabNEHHbIX CEYEHMI N SKCLIEHTPUCUTETLI cornacHo n. 08.38

AOns kpoHwTeHa: A =1,25 cm?; W= 3,04 cm®; W,,=0,05 oM ey1=0,8 cm

[ns perynupoBoyHoro anemeHTa: A =2,24 cm?; W= 3,53 oM ; Wyn=0,093cw|3 ; ey2=0,6 cm

MakcumanbHble HOpMarnbHbIE HANPSXKEHUSA ONA KPOHLWTENHa B cedeHun 1-1 cornacHo dhopmyne Ha n. 08.38:

S =Yu 4 Mi ) Yu-eyl 543 L 108100 | 54,3-08 _ 1267 (riom2) < R- o= 1340 - 1

An Wi Win 1,25 3,04 0,05

To ke ons perynMpoBOYHOIo 3fieMeHTa B ceveHnn 2-2:

Y + My L Yu-®2 543 . 122:100 , 54306 ) _ |
- Y : == 71 < - 1340 - 1
d An Wxn Wyn 2,24 + 3,53 + 0,093 9 (KF/CM ) R TC

KacaTtenbHble HanpshXeHns cpesa no ynpoLleHHoW dhopMyne A5s KpoHLWTeNHa no cevennto 1-1:

Nz 72 9
= = —= = 58 (krflcmM2) < = 750 (kr/cm
T A" 1 ( )< Rs ( )

0840 M TEXHWYECKU KATAMON. PACHETHBIE CXEMbI 1 CTATUHECKME PACHET! ALUMIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

Pacdemsl EDI']DH)KEHU[:I. KDHED/’II:;HD—DEIMHGH cXema EDI'IDFI)KEHLI[I

KoHconbHO-pamHas cxema conpsikeHun, npeacraeneHHas Ha n. 08.32, peanvsyeTcs B y3re Ha COB-
MeLLEHHOM HecyLLleM KpoHwWTenHe Ha n. 03.01.

PacueTHada cxema coeanHeHun

3aknenka 5-14

Hecywud kpoHwmedH-150 AYPC150.0101

AYPC150.0708 Hanpabnsiowas BepxHas
[iodensHoe kpenneue TM.N  Tepmonpokaadka [adda BepmukansHoe nodbuxHoe
hepree _ 3 I I 5 7 Kpennexue
\' / fl o
AN l o O I'o 5 s
2 Yﬂ, 1 : S I~ YH 3
- \\ 3 _l / 8 o — E
Y Vo] o
\ : \ Y D ; 1 5
\ 2 ol I ® 3
g &N I
\ % ,g 37 MOHMOXH. 3030p =
\\ BN § 1 min 10 .. max 30 =
o \ i \ o & S
e o \ \ § in il S o
N o
& 3R \ ™ I Pezynupoboumeil E| =
®© \\ : § © 3auen-150
: N
\ TN
N\
) § 3Y]
' N (i f ) ! 2 o H
2 \ I 0 Yu
| - E | 3Z Q : —_—
@ I s
' NI 2/ o
= 1oty
: AYPC150.0101
T g # |
Epmonpoknackd 3aknenka 5-1k Hanpabngowas HuXHss
HenodbuxHoe
I<7 \/\ KpenneHue
3
M y i Nz 05-M ZHP
3niopa MOMEHTOB © Z[K Uoida
8 coeqmHerm ot O M 05-M,,0 05- M, ’3
iCTBYS B N 4
nevic eca [ M, —4 \ M
o6nmuoBkn ; o ZHP
N N
05 My
+ e
Me
+
Ms
Sniopa MOMEHTOB  \| E /\‘
HOK
B coeaANHEHUN OT
P, T IAEE M, (_[
OMNOPHbIX MOMEHTOB BEPX- % \_/‘

HEeW N HWXKHEN HanpaBnsaoLwmX

(B JaHHOM cryvae Npu OeNCTBUKM BETPOBOro oTcoca M H
peanusyeTcs HauxXyALWin BapuaHT SOMONHUTENBHON Harpy3sku My, MHLlK = Mg - My
Ha BepXHWit atoGensb) B A@HHOM criyyae

C y4eTOM 3HaKoB

ALUMIN/ PACYETHbIE CXEMbI Nl CTATUMECKVE PACHETBLI.  TEXHVYECKU KATAMOr M 08.41



150

CVUCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

Mpy KOHCONBHO-PAMHOW CXEME COMPSPKEHMI Hanbonee Harpy>XeHHbIMU A6ensMu ABNATCA BEPXHUE
OT COBMECTHOIO AeNCTBUSI TOPM3OHTAaNbHOWM peakuuy BEPXHEN HanpaBnsioLLei NpyM BETPOBOM OTCOCE Y BbipbiBa-
IOLLIEro yCUnusa OT MOMEHTa, BO3HMKAKOLLIEro OT Beca 06numLoBku. Takke BO3MOXHO AOMONHUTENbHOE BhbIpbIBato-
Liee ycunme oT HECMMMETPUYHOCTM OMOPHBbIX MOMEHTOB, BO3HUKAIOLLUX OT AEVCTBUS BETPOBOW Harpys3ku.
HepaBeHCTBO MOMEHTOB Ha BepxHel Hanpaensowein Mg 1 HwkHeit Hanpasnsiowen M n Npw gevicteun
BETPOBOW Harpy3ku MOXET BO3HMKATb B ClyYyae pasnuyHon ANUHbI NPONETOB ANsl BEPXHEN U HWXHEW HanpaBnsitoLLEN,
a Takke HEOQMHAKOBOW CTEMEHU 3aLLeMIEHUs] HanPaBNSALWMX B NPOUIbLHOM Nasy perynmpoBOYHOro 3neMeHTa.
Kak npaBuno, nponeTbl NPUHUMAOTCH PaBHON BENUYMHbBI, BETPOBbIE HAarpy3ku B COCeOHMX NporieTax 0OanHaKoBbI,
TOrga acMMMeTPUsl B MOMEHTaxX MOXET BO3HUKHYTb TOMbKO MO MPUYMHE HEPABEHCTBA 3aLleMIEHNs HanpaBnsio-
wimx. KoacburumeHT acuMMeTpumn MOXHO onpeaenuTb COOTHOLIEHNEM AVH 3ax04a BEPXHEN U HUXKHEN Hanpas-
NAOLWKUX B Nasbl PerynMpoBOYHOro 3auena. Micxoas 3 npeaenbHbIX AOMYCTUMbIX pasMepoB 3axoda Hamnpasnsio-
LWMx, cornacHo cxeme yana (n. 03.01) cootHowexne M B/ M, moxHO onpeaenuTh kak oTHoLweHue 70/50.

B cnyuae paBHbix 3atiemnenunii Momentsl Mg = My = Mon. Mpu HecummeTpuuHom 3axoge (70/50)

Me Mon: (1+x) 70 70 -50

COOTHOLLEHNE MOMEHTOB! = - =LY =9YU _ 47

My Mon- (1-x) 50 ° - 70+50

MomeHT, nepenatolumiica Ha arobensHoe kpennenne: My = Mg - My = Mon - 2X.
C y4eTOM TOro 4YTO MPOUCXOAUT NepepacnpeaeneHne MOMEHTOB MOA Harpy3kow, MOXHO MPUHATL MOMEHT, nepeaa-
loLMiicst Ha go6enbHoe kpennenue, paBHbIM npumepHo 0,2- Mon .

3nece Mon OMOPHbIi MOMEHT B MOTOMpPONEeTHON Hepa3pesHon cxeme (npveedeHa Ha n. 8.07 ) ¢ 3awwemneHnem
HanpaBnsoLWMX OT 4eNcTBMA BeTpoBow Harpy3ku. Ha n. 8.08 npueegeHbl hopmynbl AN BbIMUCIIEHNSE OMOPHOro
MOMEHTa 1 ONOPHOW peakumun Ans 3Toro cny4as.

MowmeHT Ha onope: M= 0,086 qL2 . onopras peakums Y = Yo + Yo' =10 gL - Mpu atom Yl-v.!.
MomeHT, BO3HUKaOLWMIA OT AENCTBMSA Beca 0b6nMLoBKY, NepepacnpeaenseTca Mexay Ao6enbHbIM KpenneHvem 1
HanpaBnsoLWen B 3aBUCUMOCTU OT XKECTKOCTW HanpaBnsloLLen, BeNMYMHbI MporieTa U NogaTnimMBocTy (Ynpyrom n nnactuy-
Hol) grobenbHoro kpenneHus. Ha n. 08.32 npuBeaeHbl KoadhuUMeHTbl Nepeaayn MoOMeHTa Ha AbenbHoe KpenneHue, no-
ny4YeHHble Npu pacyeTe peanbHbIX CXEM C y4ETOM NoAaTnNUBOCTM A06enbHOro KpenneHus. K znp v3m. ot 0,85 10 0,25
C y4eToM TOro 4TO BbIpbIBAKLLEE YCUMME OT MOMEHTA, BbI3BAHHOIO BECOM OOMMLIOBKM, ABNAETCS YCUITMEM KOPOTKOIO
AENCTBUS, TaK Kak NOCre He3Ha4YUTenNbHOro cmeLleHns arobens MOMEHT HauMHaeT BOCMPUHMMATBLCS HanpaensaooLwen u
nepemMeLLeHus [io6enst NpekpaLaeTcs, B LIENSX YNPOLEHUs pacieToB MOXHO npuHsTs K zn
BOCMPUHMMAEMbIN HAaNPaBMAILLEN, B 3anac NPOYHOCTY NPUHUMaeM Takke pasHbim 0,6 - V]

= 0,6 . Mpn 3TOM MOMEHT,

7"
C Y4€eTOM BbilLlenpmnBeaeHHOro BbipbiBatoLLlee yCunne Ha BepxHem arobensHoM KpenrneHnn npun coBMeCTtHOM OencTeum
BETPOBOIro OTCOCa n Beca 06nMUOBKN COCTaBUT:

HononHutenebHas onopHas
. . . . eaKkuusa oT AencTBus
SYa - K (YHB . 02-Mon - 06-M, , 06 Mz) 0,6 - M| peaku A
LE,EI, 2 |_ 2 |_ MOMEHTa MZ Ha Bepx-
Hee gobenbHoOe KpenneHne

Unn Npyu NoOAcCTaHOBKE 3HAYEHUN MOMEHTOB:

SY; - Km'(0’5'q|— +(0,017-qL2+0,6-Nz-e) . 0,6 Nz-e)

Lea 2L
rae: (] — pacueTHas BeTpoBas Harpyaka, kr/m; € — akcuentpucutet cunsl NZ | m;
L —anura nponera, w: Lc — paccrosiHie ot BepxHix aobener 1o LeHTpa cxaTust

30HbI B 3anac npo4YHOCUTU NpUHUMaeM paBHbiM A, M;

KAJJ — K03(PDULIMEHT acCUMMETPUM A106enbHOro
KpenneHus (cm. n. 03.09).

NZ — BepTuKarnbHada Harpyska oT Beca obnunuoBkn, M;

0842 M TEXHVHECKU KATAMOr. PACYETHBIE CXEMbI U CTATUMECKVE PACYETBI ALUNMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

MomeHT, BO3JJ,el7ICTByPOLIJ,I/1IZ Ha HanpaenAwLWYyK B KOHCOJIbHO-PaMHOM Ya3nie:

Mu = 05-Myp + Mgy = 05-06-M, + Mo |
OT JEenCTB. Beca OT AencTBus
o6nuuUoBKM BETPOBOW Harpysku

Mu = 03-Nz-e + 0086qL

nnun nocrne nogcTtaHOBKU:

MomeHT, BO3OeNCTBYOLLNIA Ha CeYEeHMe KPOHLUTENHA No pa3pesy 3-3, NpUHMMaeM B 3anac NpoYHOCTU paB-
HbIM MOMEHTY, BOCMPUHMMaeMOMYy A6ENbHbIM KpenmneHmeMm:
2
M,, = 0017-qL + 0,6 -Nz-e
MoMeHT, BO3OEeNCTBYHOLLNIA Ha 3aKNenku, COeANHSIIOLWME PErYNMPOBOYHbIA 3NIEMEHT C KPOHLUTENHOM MpU-
HMMaeM paBHbIM B 3anac NPOYHOCTM MO MOMEHTY B ceveHun 5-5:

M5_5 = M5 + MH,E[K = 0,7(0,5 0,6 MZ) +0’2 'MOH

MomeHT, BO3OeNCTBYIOLLNIA Ha PerynMpoBOYHbIN 3rieMeHT B ocnabneHHom ceveHun no paspesy 5-5,
NpYHUMaEM B 3anac NPOYHOCTMU:

M, =07-(05 06-M,) +05-Mon

Ycunme B eANHNYHOW 3aKIienke:

Q- || (M) (i 08 M L Mae )

3aKnenku, CoeanHsIIoLLME HUXKHIOK HaNpaBnALLYylo C PEryNIMPOBOYHbIM 3NIEMEHTOM, PaCCYUTLIBAEM TOSbKO
Ha BepTukanbHoe yeunue Nz, Tak kak Npu Manom nreye 3akrenok MOMEHT BOCNPUHUMAETCA NPOoUIbHbIM COeam-
HeHneM BynbObl HanNpaBnsLWEN C Na3oM PEryIMPOBOYHOIO 3NEMEHTA.
CoeanHeHVe HanpaBnsoLLeil C PerynupoBOYHbLIM 3rIEMEHTOM paccunThiBaem Ha MomeHT M 1p=0,5 - MZHP + Mop

T |
| -
I
©
S 5 N <
; M HP D —_— %
Ire) YnpoLeHHoe I
I pacnpegeneHue I
& CpesaroLLmx
| < HanpsKeHWi -
) MpoBepka Ha cpe3 Oynbbbl HanpaBnsAwLWen No ynpoLleHHon dopmyne
YHB B 3anac NPOYHHOCTMU:
——
nnowaakm Tep = (—M T+ YHB) / 216-m6 < R
cpe3a 6ynbob hH s
HanpasnsoLen

ALUMIN/ PACYETHbIE CXEMbI 1l CTATUMECKVE PACHETBIL.  TEXHVYECKI KATAMOr M 08.43
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CVUCTEMA HABECHOIO ®ACAIA
C BEHTWIMPYEMbIM BO34YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

Mpumep pacyeTa KOHCOSbHO-PAMHOW CXeMbl COMPSKEHNN

PacueT BbINOMHAEM NS Harpy3oK 1 NPONeToB, aHANOMMYHbIX PACYETY LUAPHUPHO-PAMHOIO CONPSHKEHNS.
BetpoBoit otcoc B UeHTpe 30aHnsa  Q =59 kr/m; B yrnoBovi 3oHe ( = 96 kr/m.

PacueTHas Harpy3ka oT Beca o6nmuoBkun — Q 7= 20 kr/m; OnuHa Hanpasngaowen — 3,6 m; nponeta — 1,2m.
PacueTHas cxema HanpaBnsoLLen - MHOronponeTHas Hepa3pe3Has C 3alleMIIEHMEM CTbika HanpaBsoLWmX Ha
COBMELLLEHHOM KPOHLUTENHe cornacHo n. 08.07.

BepTukanbHas Harpyska Ha aHKepHbIii kpoHwTeiiH: Nz =20+ 3,6 =72 kr, akcueHTpucuteT € = 200 MM

PacueT BepxHero ato6GenbHOro KpenneHust Ha BbipbIB:

. g+ 0,6 Nz Ny -
SY; - KM'(0,5 gL +(0,017 q LCHO,G Nz e) R 0,26LNZ e)

B ueHTpanbHOW YacTu 3gaHus:

2
3Yn = K (0,5- 5912 + (001750 1621+ 00:72:02 ) , 0,62. 71220’2 ) = Ky 140 (xr)

MakcumanbHoe ycunue Ha oavH Ato6enb Npy OTCYTCTBAM AOMOMHUTENBHOTO KPOHLITENHA;
B
Nog = 2Yq =135 140=189 (xr)
MakcumanbHoe ycunue Ha oauH ato6enb Npy HanMyYMm 4ONOMHUTENIBHOTO KPOHLUTENHA;

Na = SY£ /2 =12 140/2=84 (kr)

B yrnosown 30He 3gaHus:
2
SYi - K, (05- 9612 . (0017-96-12°+ 06-72-02 ) , M) - K, 171 (k)
AL ’ ’ Al
0,1 2-1.2
MakcnmanbHoe ycunue Ha ogunH ,D,I-O6el'lb npn OTCYTCTBUX AONONMHUTENIbHOIo KpOHLIJTeI7IHaZ
Ng = SYr =135 171= 231 (kr)
MakcumanbHoe ycunue Ha ogunH ,D,I-06€I'Ib npu Hannmynm AoNONHUTENbHOIo KpOHLLITeI7IHaZ
Na=3SYs /2 =12 171/2=103 (kr)

PacueT HanpaBnstoLLel B 30HE HECYLLErO KPOHLITENHA
MOMEHT Ha HanpaBnSLLEN B 30HE HECYLLIETO KPOHLUTENHA: My = 03-Nz-e + 0.086 C||_2
B ueHTpanbHom YacTu: M = 0,3-72-0,2 + 0.086- 59 - ’I,22 = 11,6 (kr'm)
B yrnosoli 3oHe: Muw = 03:72-0,2 + 0.086" 96 1,22 = 16,2 (kr'm)

Mo aHanorum ¢ doopmynoin Ha n. 08.18 ycnosune NPOYHOCTN HaNPaBAIOLWEN B 30HE aHKEPHOIO KPOHLUTENHA:

- N M e o
cS_Tn-'-wanR'rc'

2, 11,6 - 100

B ueHTpanbHom Yact: (3 = 777 (krlem® ) 1340 - 1

2,12 1,56
72 16,2 - 100 2
B yrnoBoii 30He: O = 212 156 = 1072 (kr/cm” ) 1340 - 1

0844 M TEXHUYECKWV KATAMOr. PACYETHBIE CXEMbI N CTATUHECKVIE PACYHETHI ALUNMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWIMPYEMbIM BO34YLLIHbIM 3A30POM

PACYHETHBIE CXEMbl U CTATUMECKWE PACHETbI

PacueT 3aknenok, COeaMHSIIOLLMX PETYIIMPOBOYHbIN SMIEMEHT C KPOHLUTENHOM

|
2 2
Ycunue B eQUHUYHON 3aKnenke: Qs - (l\é_z) + (YHB N 06 M, + M 55 )
2L a3

B o
YH = 0’5 . ql_ B cpenHen yactn 3agaHus YHB 05" 59 1,2 35,4 (kr)

B
B yrnosovi soHe 3pavmsa Yy =05 - 96 * 1,2 = 57,6 (k)

Mss=07-(05-06"M,) +0,2-Mon

B cpenteit vactv spavus: M 55 = 0,7 - (0,5- 06-72- 0,2) +0,2- 0,086 59" 1,2 2= 4,5 (krm)
B yrnosoi 3oHe 3gaHus: M 55 = 0,7 (0,5- 0,6-72- 0,2) +0,2+ 0,086 96 1,2 = 5,4 (kr-m)

2 2
B cpeaHeit yactv 3ganns: Q3 ( 72 ) + (35,4 + 067202 + 4,5 )

VA 2- 1.2 0,07 = 109 (1)
I
72 2 06-72-0,2 2
B yrnosoli 3oHe 3gaHus: Q; = (T) + (57,6 + ’2 13 — + 837 ) = 143 (kr)

PacueT npocmnbHoro 3auenneHnst HanpaensitoLel C PeryrMpoBOYHbIM 371EMEHTOM

B
Ter - '\gH”P + Yy )/2f6-h6 < Ry 6 = 04cm: h6=m1cm: hH=4cMm

2
Muw = 05" M, + Mgy = 05-06-M,+ 0,086 L

B cpeaeit yactv apgams: M pp

0,5- 0,6-72- 0,2 + 0,086- 59-1,2° = 11,6 (kr'm)
B yrnosoit 3oHe 3ganus: M wp

0,5- 0,6-72- 0,2 + 0,086- 96- 1,2° = 16,2 (Kr'm)

B cpeaHeit yacTv 3ganus: Lep = (M

7 + 35,4)/2- 0,4-1,0 = 407 (x/em®) < Rg = 750 (kr/cm %)
B yrnooii 3oHe 3pamus:  Tep = (%+ 57,6)/2- 0,4-1,0 = 578 (xricm’) < R = 750 (kr/cm?)

PacuyeT kpoHwTenHa

PacueT BbINonHseTcs no aHanornm ¢ pacdetom Ha n. 08.38, Tonbko pacyeTHoe ceveHne 6epeTcs no paspesy 3-3

Ha n. 08.41, npx 9TOM MOMEHT, ENCTBYOLLUIN B MSIOCKOCTU KPOHLUTENHA, NPUHUMAETCS paBHbIM MOMEHTY, OeW-
CTByHOLLEMY Ha A06enbHOE KpenneHune:

2
M,; = 0,017- gL -+ 0,6 "Nz- e
2
B cpenHeit vactvt 3ganms: M ;5 = 0,017 -59 "1,2 +06-72- 0,2= 10,1 (kr'm)
2
B yrnosoii soHe aganma: M ;5 = 0,017 -96 1,2 +0,6-72-0,2= 11,0 (krm)

ALUNMIN
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CUCTEMA HABECHOTO bACAZIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

PACYHETHBIE CXEMbl 1 CTATUMECKWME PACHETDI

MakcumanbHble HopMmaribHble HAaMPSHKEHWS AN KPOHLUTENHA: A
n

[nsa kpoHwTenHa no ceveHmo 3-3:

h-t = (15-0,5)" 0,35 = 5,08 cm?

2
0’35.5(515-0’5) = 12,3 cm®

- YH +'VI3-3.+.YH'EY1 < R’T Wi = t'hz_
d An B Wxn B yn = c xn = 6 ) -
Wxn = h6t =
B cpenHeit wactu S = 2-354 | 10,1-100 . 2-354-08 _
30aHNS: 5,08 12,3 0,30
B yrnosof/] 30HE 6 — 2-57,6 + 11,0-100 + 2-57,6-0,8 —
3[aHNs: 5,08 12,3 0,30

PacueT perynMpoBoYHOro arnemeHTa

MomeHT, BO3AENCTBYIOLLMI HA PEryriMpOBOYHbIN 3MIEMEHT Mo ceyeHuto 5-5:

M, =07-(0506-M,) +0,2 Mon
B cpeaneit yactn spanua: M, = 0,7 (0,5' 06-72 -0,2) +0,5-0,086-59- 1,22 = 6,67 (kr'm)

(15-0,%)- 035"

B yrnosown 3oHe 3gaHus: M po = 0,7- (0,5- 0,6-72 -0,2) +0,5-0,086- 96 - 1,22 = 8,96 (Kkr'm)

MakcumarnbHble HOpMalbHble HaNpaXeHna onga

PEerynMpoBOYHOTO 3M1IeMeHTa:

S = Y4 ,_rMpa _l_YH-eyZ < R To AL = h-t = (15-1,0)
An Wxn W W, = t- h2: 0,25- (
xn 5 ) 8
2
W, = he t'_ (1610): 025
B CpeﬂHeﬁ yactu = 2- 35,4 6,67100 2- 35,4 0,6 - 2 < R . —
anan: o 35 + 8.76 + 0,146 386 (kr/cm”) 70
B yrroBoit 30He _ 2-57,6 8,96-100 2-576-06 _ 2Y<¢ R- —
A o 35 + 8.76 + 0,146 608 (kr/cm*<) '7’0

0846 B TEXHUNHYECKUIA KATAJOT.

PACHETHbBIE CXEMbI 1 CTATUHECKWE PACHETbI

= 0,30 cm®

285 (kricm’) < R T = 1340 -1 (kr/cm?)

623 (kr/cm ) < R T = 1340 -1 (kr/om?)

[na perynvpoBOYHOro arnemeHTa no ceyeHuio 5-5:

- 0,25 = 3,5 cm?
15'0’5)2: 8,76 cm®

= 0,146 cm®

1340 -1 (kr/cm?)

1340 -1 (kr/cm?)

ALUNMIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbIl N CTATUMECKUE PACHETDI

CpabHumensbHas madnuua pasnuyHbx munob CconpsixeHuu

MapameTpbl rEOMETPUU U HArpy30K

[nvHa Hanpaensowen — 3,6 M, 3KCUEHTpUCUTET BepT Harpy3km — 0,2 M, BETpoBOM 0TCOC — 96 Kr/Mm,
AnvHa nponeta — 1,2 M, Harpyska oT Beca obnuuosku 1 rononegHomn — 20 Kr/im

Tun cxembl conpsaXeHna B Hecyllem yarne

MapameTpbi cxem KOHCOMbHO- KOHCOMbHO- LIapPHUPHO-
LIapHMpHas pamHas pamHas
Peanuayetcs Peanuayetcs BoamoxxHa Kak
TOMbKO C Hanpaen.| ToNbKO ¢ Hanpasn. | ¢ Hanpaen. 150.0102
150.0102. 150.0101. Tak n ¢ 150.0101
PerynvpoBoyHbIn | PerynmpoBoyYHbIA | Npu Hanu4 pererynu-
KpaTKaﬂ XapakTepucTuka an-T OTCYTCTBYET | 3N-T obsasaTeneH POBOYHOrO 3n-Ta.
Hecywmn Hecywun Hecywun
KpOHLUTENH-150 KPOHLUITENH-150 KpoHLWTENH-100
COBMECTHO C Onop-
CoBMeLLIEHHbIN CoBMeLLEeHHbIN HbIM
CTbIK HANPAaBMAOLL,| CTbIK HAanpaBnSoLL. | KPOHLWTENHOM -60.
PasgenbHbIi CTbIK
HanpaBnsitoLL.
Vcunve BbipbiBa Ha 6e3 0oBopHOro Kp-Ha 263 «r 231 kr 73 Kr
atoberne aHKepPHOTo Kp-Ha | ¢ no6OPHOro KP-HOM 117 «r 103 Kr 32 Kkr
Yceunue cpesa 3aknenku | OBblYHbIA BapuaHT 79 143 «r 179 kr
Kr
B CO€/[l. Ha aHK. Kp-He YCUNEHHbI BapuaHT HeT Heobxog. 133 kr
Makc. pacyeTH. HanNpsSXXeHNs B KPOHLUTEHE 375 kricm2 623 kricm? 1267 «ricm®
Makc. pacyeTH. HanpsXKeHUs B perynup. an-Te — 608 kr/cm? 850 «kricm?
5 0 16,2 Kkr-m 14,4 krm
MaKCMMaan. OﬂOprIM MOMEHT B HaﬂpaBﬂ. He BO3HUKaeT Onpeﬂ BeTp' Harp_ npaKTquCKM Onpep‘
B 30HE HECYLLEro KPOHLUTENHA (wapHupHoe coepq.) |1 HaCTUYHO BECOM | TOMbKO 3HaYeHnem
06n1LIoBKM Beca 0bnuLoBKM
0,3'MZ+MO|'| '\/|Z=NZ.e
MakcunmanbH. ONOPHbI MOMEHT B Hanpasn. 13,82 kr m M on = 11,9krm 11,6 krwm
MakcumanbH. NPoNeTHbIN MOMEHT B Hanpasn. 11,05 kr m 6,0 «krm 5,66 krm
MakcumarnbH. peakumsi Ha ONOPHOM KPOHLL-HE 127 «r 115 kr 121 «r
Yeunve BbipbiBa Ha Ge3 noGopH. kp-Ha 171 kr 155 kr 163 kr
AtoGerne ornopHoOro kKp-Ha | ¢ foBOpH. Kp-HOM 76 «r 69 «r 72 «r

OCHOBHblE 0COBEHHOCTM Pa3NNYHBLIX CXEM COMPSPKEHWUIA B HECYLLIEM Y3Ie

1. KoHconbHo-wapHupHas. CucteMa SBNsieTcst CTaTudecky onpeaenumon. To No3BonsieT 04HO3HAYHO U
[OCTaTOYHO TOYHO OnpeaensTb YCUNus B HanpaBnsioLLmMX 1 Abensx HecyLLero KpoHwTenHa. Hanpaenstowas
HarpyeHa n3rnbom TOrbKO BETPOBOW Harpy3kon. OCHOBHOM He4OCTaTOK: COCTaBnAoLLas yCUnus BolpbiBa Atobens
Ha HeCyLLEeM KPOHLUTEVHE O4YEeHb CUIbHO 3aBUCUT OT BeCa 1 OTHOCA OBNULIOBKM U ABMSIETCA YCUMMEM AarbHEro
OENCTBUS, T.€. COXpaHSAETCH U AeNCTBYET BNMOTb 40 NOMHOIO BbixoAa Atoberns U3 CTEHbI.

CxeMa pekoMeHayeTcsl Npy OCTAaTOYHO NPOYHbIX OCHOBaHUSIX (BETOHHbIE CTEeHbI NNy GETOHHbIE Nosica) Moo
npu marnblx Harpyskax oT Beca 0bruL0BKN.

ALUMIN/ PACYETHbIE CXEMbI I CTATUMECKVE PACHETBIL.  TEXHVYECKI KATAMOr M 08.47
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CUCTEMA HABECHOTO bACAZIA
C BEHTUJIMPYEMbIM BO3/1YLLIHBIM 3A30POM

PACYHETHBIE CXEMbIl 1 CTATUMECKWME PACHETDI

2. LLlapHleHo—paMHaﬂ. OcHoBHOe npenmyLiecTBo: 3Ha4nTeribHoe CHMXeHne BblpbliBaroLLnX ycva|7| Ha gtobene
Hecyulero KpOHLIJTeIZHa OT fencTBusA Beca 06nnLUoBKKM, Tak Kak MOMEHT OT Beca 00N OBKK BOCNpuHNMaeTca
HanpaBnmouJ,eﬁ. l'Ile 3TOM Hanbonee HarpyXXeHHbiMn 3rnemMeHTamMun ABNATCA 3aKrnenku, coeanHarwmne Ha-
npasnAoLLYto C KpOHLIJTeI7IHOM. Cxema pekoMmeHayeTca npu cnabblX OCHOBAHUSIX U 3HAYNTENBHOM MOMEHTE OT
OencTBusa Beca 00nmL0oBKM. anI 3TOM HEODXOaUMbI KAYECTBEHHbIE 3aKIENKN C rapaHTupoBaHHbIMUN CBOMCTBaMM.

3. KoHconbHo-pamHas. Hanbonee yHuBepcanbHas cxema. [103BonsieT yMeHbLUNTL YCUUS BblpbliBa Ha HECYLLEM
KPOHLUTENHE OT OENCTBMSA BECa OONMLIOBKM 3a CHET YAaCTUYHOIO BOCMPUSTUSE STUX YCUMUI HanpaBnsioLen.
CxeMa siBnsieTCcs cTaTMyecky HeonpeaenvMoi. NepepacnpegeneHune ycunuin Mexay ArobensMu u Hanpaensito-
LLlel 3aBMCUT OT NoAaTNNBOCTU At06ENbHOro KpenneHns, KOTOPoe Ha NPakTUKe N3MEHSETCH B 3HaYUTENbHbIX
npegenax, 1 HECUMMETPUYHOCTY 3aLLeMINeHns HanpaensoLWwmx. ITo TpebyeT BBeAeHMA 3anaca kak Ha pacyeT
atobenen, Tak n HanpaensALWER, YTO OTpaXkeHo B popmynax Ha n. 08.44. B pesynbTaTe BbipbiBAOLLME YCUINNS Ha
O6ensix aHKePHOro KPOHLITENHA HE HaMHOTO MEHbLUE, YEM MPU KOHCONBbHO-LLIAPHUPHOWM CXEME COMPSKEHUS.
"MaBHbLIM NPEUMYLLIECTBOM KOHCOMbHO-PaMHON CXeMbl MO CPaBHEHUIO C KOHCOMbHO-LIapHUPHON SIBNSETCS TO,
4YTO B 3TOM Cllyyae BblpblBaloLLMe YCUNMA Ha Albene HecyLlero KpoHLTenHa oT Beca OBnULOBKM ABNSIOTCS
YCUNMEM KOPOTKOrO AENCTBUS, MOCKOSbKY UcHe3aeT Npu BbIXOAE BepxHero Awbensa npumepHo Ha 0,5 ... 1,0 mMm
M CXeMa NepexoauT B LUapHUPHO-PaMHY0, COXpPaHSIst HECYLLYH0 CMOCOBHOCTb 1 He AoMnycKas NaBMHOOGPa3Horo
o6pyLueHns obnuLoBKK, T.e. NMOMMMO 3anaca, NPUHATOro B pacyeTax, CyLLEeCTBYET 3anac B AeNCTBUTENbHOM
xapakTtepe paboTbl y3na, no3BonsoLwunii obHapyxuUTb Nepexo B npeaaBapuiiHyio ctaguio paboTel yana.

0848 M TEXHVYECKUV KATATOr. PACHETHBIE CXEMbI 1 CTATUHECKUE PACHET! ALUMIN



